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T H E 

ADDRESS. 

ThIS Treatift on tbe befl form for confiruSling merchant's flips, 
and tbe management of tbem to tbe greatejl advantage, by Pra&ical 
Scamanfhip •, with important bints and remarks relating thereto, is 
moji humbly addreffed to all whom tbe different parts concern, but 
more particularly to Owners and Builders of flips, young fa Ojjicers 
and Pilots, who conjider and confult what ought and can be done far 
fafety and fucefs which crowns all, and may be called tbe foundation 
on which ail our commercial interefl by fea depends. 

Although it muji be .allawejl, that drafters and builders of Jbips, 
fljould be tbe Lejl judges, how to make them anfuer the different trades 
they may be dejigned for ; yet as a faman, I lope to be excufd 
pointing out what has appeared /a me great dejefts in practice, not 
inly in the great diverfty of their forms, but in their proportional 
dimenfnns, fo/ne built too floor t, or too long, too high cr too l:w, tco 
narrow or too broad, too Jharp or too full in general, cr in different 
parts, thjxt mii/2 make great diverjlties oj properties, which cui.net 
be known but by comparifns of fair trials in pratiice, under ti e f ame 
circwnjlances. And there certainly mujl be a medium how to c\ :'.d 
tb; bad properties occafioned by tLefc extremes, which is all that I 
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pretend to, endeavouring to dfcribe what I have Lamed from ex- 
perience, obf -nation, fludy, and convcrfation cn tbcfe important 
Ju/jecls. And no doubt, but if learned men cf Science were cu~ 
csuraged to make them their fludy, but great improvements would be 
made in them. 

ui late great Mathematician at Liverpool, Mr. Richard Ho/den, 
who fund Theory from the Attractive powers of Nature, to agree 
with my obferva lions on the tides, and made a tnofl excellent Tide Table 
from them, as particularly noticed in this book; ufed often to 
fay at what we called a Ship Club, that there was no hidden cr 
unknown principles, concerned in the art of building, failing, work- 
ing, and managing r f flips, but thr laws of motion, the pre/Jure cf 
fluids, and the properties of the lever, which are all well known to 
Britilh Philofophers, and that nothing was more deferving their at- 
tention and purfuit, in order to bring thefe arts to their utmofl per- 
fection. 

And our great Sir Ifaac Newton leng ago pointed out the Solid 
of lea/l ref jiance, which flews what might be done if our Pbilofopbers, 
Mathematicians, and Mechanicians, in conjunction with pro/ejioncl 
men, would apply their talents from ohfervatkns and experiments, 
endeavouring to get general rules from principles, fixed upon greater 
certainty. 

Our famous Phil floptical poet, Mr. Pope fays, by indirections we 
flud directions out, which has been the rules of my pur/nit, and if it 
was followed by projeflloval men cf fcience, no doubt but all the Jub- 
jecls of this book might be brought in time to a regular fyflem. 

Hut it is in building flips as in the management of them by Practical 
Scamanfliip, that men in general are fo devoted to the moJes they have 
been accujhmed to, that they cannot be prevailed upon to try any other, 
whilfl others try impractical methods, and attempt to make fl.ips do 
impossibilities fuch as to back them a flcrn, clear of a fngle anchor, 
when the wind is right again fl the windward tide, that drives them 
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to windward of their anchors ; or to back a flip with fails f fet as 
to prevent her from /hooting a head towards a danger when laid to, 
or driving broadffide with the wind right again]} the tide, n:t knowing ^ 
that a pip driving on either tack will always fleort and advance bodily 

forward the way her head lies, in jpite of any fails that can be ft 
aback all which, I trujl, will be jhexun in their proper places in the 

following work. 

Not only the above injlanccs, ( by which I have known Jhips to go 
on Jhorcy) but the whole duty and conduct of fa officers, as far as 
mentioned in this book, has hitherto been left entirely to the JIjw pro- 
grefs of experience, by which means they, and all concerned with 
them, are conjlantly liable to be great fluff crers from mijlaken practices 
in feamanfleip. 

Frequent obfervations of this defeSt, induce me to endeavour to f x 
the bejl rules for P radical Sea man {hip, that fca.nen may not be left 
entirely to learn their duty by their own and other peoples misfortunes, 
which has been the cafe hitherto, but by the experience of others who 
have gone before them. From all thai I have fen, in the many 
different trades that I have been emptied in, the famen in the coal 
and coajling trade, to the city of London, are the mojl perfect in 
working and managing their jhips in narrow, intricate, and difficult 
channels, and in tide ways ; and thof in the Eatt India trade are Jb 
on the open fleas. 

Tbtfe reajons, and that the mojl of the ufeful arts have been 
made public, to our great improvement and advantage, emboldens me 
topublipon this long negletled fubjcfl, the following fleeces, which 
are the refult of much labour and application: but which I mujl own, 
will appear to great difadvantage from the unexpected difficulties I 
have found, in being a new writer, venturing to lead the way on f 
important and exten/ive a fubjett, in this learned criticif.ng age ; but 
for my imperfections, as a fcholar, I hope the Critics will make al- 
lowance jor my having been early in life at fea as cock of a f 'nail 
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collier; and having face then gone through all the mojl aclhe en - 
terprizing employments I could meet with as a /canton, wl. has done 
his bej], and who, as an author, would be glad of any remarks 
candidly pointed out how to improve his defecls, if there j Lou Id be a 
demand for another Edition. 

The following Note from the PRESIDENT rj the Maritime 
School on the Banks of the Thames, which I received ahng wttb 
a Book of the Rules and Regulations of that INSTITUTiON, 
/ have infer ted, more with a view of enforcing the Uje and Jldvan- 
t 'ages of a Work of this Kind, than from a Motive of Vanity ; being 
ready to acknowledge the Compliment too faltering. 

" Sir Thomas Frankland prefents lus Compliments to Mr. 
" Hutchinfon, and hopes he will approve their i\STi i UTION*. 
«« He makes their Superintendant read over, with the ekleft oi the 
" Boys, his Trcatife on Seamanmip ; which he thinks teems as if 
" written for the Inftruclion of their Maritime School atChcliea." 

" November 30, 1781. 

«' N. B. He wiflies the officers of the Navy would Audy it alfo." 
As my be/l Endeavours have hitherto been exerted for the Public 
Good, without any other Motive ; fo will they be continued, by 

The Publics Humble Servant, 

WILLIAM HUTCHINSON. 
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PRACTICAL 

SEAMANSHIP. 



AS the management of mips depends upon the air, or wind, 
and water, I hope I mall be excufed in taking the liberty to 
endeavour to explain what I know from experience, or have learn- 
ed from others, of the properties of thefe fluids, fo far as they 
may concern fliips and practical feamanfhip. 



Or* AIR. 

It is enough for our parpofe here to fay, that air in motion, 
which is one of the principal caufes of the motion of mips, is a 
fluid body, as much as the water they fwim in. This is proved, 
from many experiments, and may be perceived from what we fee 
ordained by the All Great Author of nature, in birds, infects, and 
all animals that fly, how they float or fwim, ftcer, and govern 
their directions through the air by their wings and tails, upon the 
fame principles that Allies fwim in water. 

Air is proved by experiment to have its weight in air of about The 
fcventeen grains to a quart, near the furface of the fca, as a quart ££ gbt 
veflfel from which the air is drawn by an air pump, weighs about 
feventcen grains lefs than when the air is in it; but the air weighs 
lefs and lei's in proportion as it is higher above the furface or level 
ofthefea: And its property is to buoy up, or raile, any matter 
which, bulk for bulk, is lighter than itfelf ; as may be feen by 
fmo«e, ftcam, or vapours, riling up to certain heights, 'till they 
come to air that is of the fame weight with themfelves, where they 
float, and make milts, fogs, or clouds, which darken ihe Iky, and 
hinder us from feeing any confiderable diflance about us, till they 
are difperfed or feparated, or fall in rain, fnow, &c. Of this 
property, a moft ftriking inftance has been of late produced, in 
the invention of the Air-balloons, which have been fo curioully 
conftrudted as to carry men to vaft heights and dillances through 
the air, even over the fea from England to t ranee. 

A Confined 



Digitized by Google 



2 On A I R. 

akiuo"! s Confined air in (hips dcfcrves particular notice ; it often oc- 
ir»u "P» ca ^ ons dMeafes, and Ibmetimes immediate death, as has frequent- 
ly been the cafe in the pump wells of ihips of war. Charcoal 
fires, &c. in clofe places, are dangerous and ibmetimes fatal. Too 
many people together in clofe places, and filth and dirt made and 
fufFercd to continue below, foul the air ; therefore every feaman 
who does not know it mould be told, that by his common breath- 
ing he fouls a gallon of air, and requires a gallon of frcfli air to 
breath in, every minute ; fo that lor the prefcrvation of them- 
felves, they Ihould not grudge or think much to keep the places 
where they reft and fleep, as clear and clean as things will admit 
of ; and mould ufe every method pofiible to keep Ihips clear of 
bad, tainted, air, which becomes proportionably heav ier as it be- 
comes more foul, and, lofing its circulating property, naturally 
defcends to, and Magnates in, the loweft vacancies, where it haf- 
tens to corruption every thing that is fubject to decay, even the 
lhip and her materials ; and much more fo the provifions, which 
muft confequently make unhealthy mips. 
T°je| f Foul air in Ihips frequently proceeds from their being over 
fuui air. crouded with people below, which may prove very fatal. To pre- 
vent the bad effects of its lying in a lhip, I would recommend to 
keep the pumps conftantly working (tho* no water in the lhip) 
'till a lighted candle will burn clear in the bottom of the pump- 
well, where the worft air lodges, as being the loweft and greateft 
vacancy in (hips holds ; fincc all water pumps, will acl the part of 
air pumps, or ventilators, as it is known that the water would not 
rife to the fucking pumps, if the air was not firft pumped out of 
them. And as Guinea Ihips, whilft the (laves are on board, have 
their large clofe fire furnace ftanding nearly over their pump well, 
how eafy might a fliort copper pipe, of about four-inch bore, be 
made to go into an iron nolle in the fide of the furnace, and the 
other end into a lead or wooden pipe of near the lame bore, that 
might be carried down into the pump well, by various ways ; and 
as they make their fires for cooking juft after midnight, which is 
the time when all the flaves are below, and then ventilators are 
mod wanted, it is known from experience in Ihips of war, where 
fuch like pipes arc ufed, that whilft the fire burns, by its rarefy- 
ing power, it will draw up and expel a conftant fteam of air from 
the pump well ; fo that by thefe means, the loweft and fouleft air 
may be got out of Ihips, and the frelh air will naturally circulate 
and take its place* 

Thx 
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The power of the air's preflure on all bodies near the fnrface of JJj P f T «£ 
the fea, is computed to be about fifteen pounds weight on every dfe ° 
fquarc inch. It preffes every way in all directions, not only down- 
wards, but flanting fideways, and upwards, as may be feen in 
common, without machines for that purpofe, by thole little round 
leather fuckers (as they are called) ufed by boys at play, which 
when wet, and clapped upon fmooth ftones, prefs the air from 
between the ftone and the fucker ; hauling upon the firing, in the 
middle it makes a fraall vac um, or little hollow fpace void of air, 
and the air's preflure upwards oppoiite to the vacuum, is the pow- 
er by which the ftones are lupported when carried by boys about 
the ltreets. 

The preflure of the air downwards is known and experienced H tJ| 
in many cafes, and its bad effects are felt upon mips fometimes P rrf. 
when they take out a raft-port, which they think high enough out fur * m *r 
or the water when the fnip is afloat ; but it fhe after that grounds, link (hips 
by the tide leaving her upon mud, fb as to prefs the water from g^JJidta 
under part of the bottom, the air's preffurc downwards againft mud. 
that part in the mud, where there is neither air nor water, will 
confine the Ihip from riling out of the mud, 'till the water flows 
much above hvr floating mark, and the water may run in at the 
raft-port and fink her. And when fmall veflels are deep loaded, 
and lie a- ground upon mud, and efpecially if their bottoms are 
flat — fuch as a great number of veflels are which carry goods up 
and down rivers — the mafters dread and avoid, as much as they 
can, laying them in the mud, on account of its fuction, as it is 
commonly called, and thought to be, but it is entirely owing to 
the air's preflure downwards, acting upon the parts where the air 
and water are preffed from under them, that their veflels are in 
danger of finking, being unable to rife or float out of the mud, 
and pieces of fhcathing are fometimes pulled off fhips bottoms, 
from the fame caufe, when the water gets between the bottom and 
the fhcathing, and none between that and the mud. The fame 
caufe will alio keep wood, or any other thing that will fwim, and 
is lighter than water, from rifing ; for if their buoyancy don't lift 
them before the water flows upon them, the weight and preflure 
of the water is then added to the air's preflure downwards to pre- 
vent their rifing. 

If a man, tho' famous for fwimming or diving, by accident iiowmoj 
fhould fall, or, out of bravado, jump into the water to dive, if his ™ n y £™" 
feet only reach the mud, and fink fo far as to prefs the water from pi<- u> be 
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under them, the preflure of the air and water downwards, will 
hold his feet fo fad, that all his ftruggling won't be able to re- 
lieve him : The only help that can be given him, is by fomething 
that he may grafp or lay hold of with his hands before he lofes his 
fenfes, or by a boat-hook, ccc. to hook him at all hazard, and to 
haul him out of the mud. 
Thc»ir'« What is commonly or vulgarly termed fuction, is caufed by 
fhe caufc 8 tnc P rcmire °f tnc a * r » which forces and railes the water upwards, 
ot what i« in our common fucking pumps, as they are called, where the 
cXd'fuc- wor ki n g °f tne boxes and clappers only pumps up the air fird, and 
tion. takes off its preflure downwards from the infide or bore of the 
puinp ; then the air prefling upon the water in the well, will 
make it rile to the height of thirty- three feet above its level, up a 
pump or pipe, where the power of the air is fo taken off ; and 
quick-filver, which is about fourteen times the weight of water, 
will rife to about thirty-one inches in a tube or glafs pipe, void of 
air : — And thefc prove a balance, or equal weight to the preflure 
of our air or atmolphcre ; which air when in its mod dcnlc or 
heavied date, will very feldom raife thefe fluids higher. 
On judg- But the air in our Northern climates is conftantly varying, and is 
wither* foretimes about a tenth part rarer or lighter than at other times, 
from the conlequently, when lighted, lofes about a tenth part of its power 
^'2.°' t0 huoy up any matter that is floating in it, or to raife water or quick- 
filver, which lair, then ftands at its loweft flat ion in our barome- 
ters or weather-glafles, at about twenty-eight inches high, on 
the index where the weather is marked. When the air is in its 
rared or lighted ftate, either the watry particles floating in it will 
fall in fnow or rain ; or it is made light, by an over charge of ele- 
mentary fire or fulphureous particles floating in it, by which I had 
my fails ftuck full of black t pecks, from the dews falling then 
upon them, when failing upon the coaft of Barbary. This in- 
flammatory matter in the air, probably, is the caufe of lightening 
and thunder ; for I have feen the lime fort of black fpecks on the 
Tails of (hips, where they have been itruck and torn with lighten- 
ing ; and if rain, fnow or .thunder, does not happen, a ftorm of 
wind (as mark'd on the index) is expected to be the confequence* 
by the air's flying or ruffling along with a fwift motion, from 
where it is denfe, or heavier, and endeavouring to come to' an 
equality in weight, with the place where it is rare or in its lighted 
date. As the air iricreafes in its weight, it preffes the heavier on 
the quick-filver below, and raifes it proportionably higher in the 
-tube ; and when it comes to twenty-nine inches and a half, the 
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air is then reckoned at the medium or middle ftate, and there the 
weather is marked changeable ; but when the quickiilver come* 
to be forced above thirty inches, from that to thirty-one inches, 
is marked fair, dry, froft, ferene weather, ore. as fuch may be ex- 
pected, when the air is denfe, or in its heavy ftate, it then railes 
and buoys up the particles floating in it, to a greater height, 
where they may be fepa rated fo as to make the fky clear of 
clouds for a time. Thefe are the conclufions which I imagine 
our philofophers fixed on, when they endeavoured to conftrudt the 
barometer, or air weigher, to foretel the different weather that 
might be expected. 

But, (as a failor) I venture to fay, that the weather often 
proves very different from what it is pointed out by our weather- Of 
glaiTes, or by any other of thofe improved inftruments or rules ty of w?ai 
that have been made by later and more accurate obfervers of the ther 8 mre» 
air and weather that I have yet feen, and I doubt their being of 
any great fervice to fea-faring people ; for I have feen ftrong gales 
with a high wcather-glafs ; not only Eafterly, (which commonly 
raifes the quick-filvcr,) but when up at thirty inches, I have 
known it blow ftrong Weftcrly, with rain and fnow ; I have like- 
wife feen moderate and fair weather, with the quick-filver as low 
as twenty-eight inches three tenths. I have been in the open 
ocean, a long way from any land, in moderate and fair weather, 
failing pleafantly along, when fuddenly the fhip has been ftruck 
with a lingle flafh of lightning : This inflammable matter in the 
air, like electrical matter, feemed to take fire at the touch of the 
Chip's marts. 

Bu i in juftice to barometers, I muft own I had once, and but A #8rra 
once, the advantage of a true admonition of an approaching ftorm one* point 
of wind, from Tampion's portable barometer, which I carried to th e ™l»J 
fca with me as a weathcr-glafs for fome time ; and this happened lher 
at the mouth of the Englifh channel, when about feventy veffcls 
failed from the Downs, with a moderate breeze in the S. E. quar- 
ter. In the morning after leaving the Downs, I perceived a 
fudden fall of the quick- filver, from about twenty-nine inches 
and a half, to about twenty-eight inches and a half ; we had then 
all our fmall fails fet ; on this alteration, I ordered all hands 
to work, and took in our fmall fails ; got down top-gallant 
yards, and did all that was thought moft neceflary, to prepare for 
an approaching ftorm, which came on about eight in the evening, 
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when we were a-breaft of the Lizard.- the wind from hcing mo- 
derate at S. S. E. came fuddenly to N. N. W. and blowcd fo 
ftrong, that though we had no (ails loofc but the fore-fail in the 
brails, yet it laid the lhip more down on her broadfide than ever 
I knew her, by any ftrefs or prefiure of fails. This fudden change 
of weather, and of the wind to the oppolite point of the compafs, 
probably proved of bad confequence to all who were unprepaied 
for it. I he next morning wc faw a Dutch or Danilh fliip, float- 
ing bottom up, which wc fuppofed was loaded with timber, and 
had been overlet by this untxpvded ftorm, taking her a back with 
all fails fet; and the accounts we had afterwards, were, that moll 
of the fleet fuffercd damage. 
pJv'of*" But I niuft acknowledge a defect in this portable barometer, 
wtvbcr- for fea fervice, which js, tlut the quick-nlver always kept 
feafe«Sce tne mi P s n ' ot,on U P and down, io that it* height muft be taken 
from the medium of that motion ; and 1 never h. d the opportu- 
nity of meeting with the marine barometer, fuch as was carried 
to fea by the great Doctor Halley, and which I judge, from its 
not being continued in practice, has not anlwered the commenda- 
ble defign, of giving fome certainty of the weather, which mips 
at fea may expedt ; which opinion 1 think further confirmed by 
the obfervations and remarks made by that greateft of all Naviga- 
tors, Captain Cook, *with thole improved marine .barometers, 
which he had with him in the voyages he undertook, with a view 
to exploie the world. Yet it muft be allowed, that the difcovery 
of thefe properties in the air or atmofphere, has proved of great 
advantage in the management of pumps and fyphons (or crooked 
pipes to raife water) and in many other ufeful inventions- 

• The character of Captain Cook is diffidently exemplified by the fervicea Tie petfomed, 

which arc nnivcifally known, and which have ranked hi» name above th^t of any navigator of 
ancient or modern timet. Hit ufe r ul life wj< one continued fcene of a«Hivity in an eminent de- 
gree. He rirft failed in the coil tiade fiom Whitby. fa-ving fcveral yeata ai an apprentice, and 
c ni-in iirijj .lftcrw.ird* ai mate in it. Tho* offered to be midc mattei of a villi- 1 in that employ, 
he preferred enterin* (when the wir broke out in 17M,) «n Itoird the Eagle, a 64 gun Ihip, 
of which Sir Hugh V nlifcr foon after took the comnwnd ; u hu h proved the foundation of 
the future (*mc and fortune of our great circumnavigator, who wi- prom 1'ed to tl>r quarter- 
deck, and ever after patronized by hhn, with fuch zeal niid a'tcntion as reflect h'v.h honour 
on hi« chAi .»&er. To Sir Hugh Pillifcr is the wo Id indehted for having Hilt noticed, in aa 
ottfeurr fiiuation. and afterwards brought forward in life, ihe greau-ft n ortical genius that 
ever «ny age or country has produced. — His life, by a melancholy event which all Furopede- 
pi ireJ, wa» unfortunately cut lh>>rt ( but if we (hould ef'imatc it, b\ the ufitu'ncf of it, by 
the tniny aftivc tnd enterprising fcencs in which he waa cniMgol, by the important tlifi-ove- 
ne^ which he tffeflcd, Hy the preitnef* of hi* worth, tad the lulntfj of his timet be anight 
be coaudcrcd at having lived very long indeed. 

On 
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WIND may be faid to be only the air moving over the furface of 
our globe, from one place where it is heavier, towards another 
place where it is lighter, which difference occafions its different direc- 
tions; and the fwiftnefs of its motion, is in proportion to the different 
denfitics of the air in different phecs, as Providence has pleafcd to 
order it for many valuable purpolls. 

We call it calm, when the air is without motion; but when the air 
moves, we call it wind; and its power is calculated to increaie, in pro- 
portion to the fquare of its velocity or the fwiftnefs with which it flies, 
which is at the rate of about lixty miles an hour, in one of the greateft 
ftorms in our climate, as the ingenious Mr. Smcaton has (hewn in his 
table of winds, after he had found out what may be called the fixed 
ftandard for wind-mill fails, from curious experiments, which I have 
fecn him make in a clofe room ; for the air though at reft, or in a 
calm, will act. upon any body that is put in motion, as fo much wind 
of the fame fwiftnefs. Suppofe a (hip launching in a calm to gain a 
velocity, or run at the rate, of a mile in a minute ; at this time, this 
calm will produce as great an effect on the lhip, as one of our greateft 
florms of a mile in a minute, or lixty miles an hour, would have had 
upon her ftern, when (he was fall upon the flocks ; and a lhip 
launched with the fame velocity, and in the fame direction with this 
dorm of wind, would feel it calm, for the .time fhe run as faft as the 
wind blowed, as may be noticed, when it happens that (hips are 
launched with a brilk wind, and their colours blowing aft, the fame 
way they are to run, when they come to a quick motion in launch- 
ing, their colours fly forward for that time. And when any body is 
put into fo quick motion through the air, as not to give the air time 
to clofe behind it, in that cafe it makes, in fome degree, a vacuum, and 
in proportion to this vacuum, there will not only be the refiftance, 
but the preffure of the air, acting upon thefe bodies, which may be 
near fifteen pounds upon every fquare inch ; and this may be the 
reafon why (hips' marts and yards, fometimes are rolled away in a 
calm, when they arc put into fo very quick motion, by a labourfomc 
(hip's rolling. A (hip under way in a calm, where there is a ftrong 
tide or current, will be affc&ed as if a light air or gentle wind was 
right againft her, and in proportion to the ftrength of the tide or cur- 
rent. As die wind happens to blow with or againft the tide or cur- 
rent, a (hip will feel lefs or more wind in proportion to the rate of the 
tide or current. 

Wind 
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Wind in many in fiances is altered from its natural direction, as in 
a narrow river, that has high land, or liigh trees, dole to the water, 
on each fide ; there the wind commonly blows either right up or 
On cMy right down the river. When the wind blows right acrois a river, or 

shd'how- "o^ 11 °^ ^'S^ 1 ^ an( ^» or w ^ en m 'P s arc c ^°^ e under high land, when 
ti'ewhui it blows ftrong, they often feel fuch gulls of eddy winds in all direc- 
tromTts d tIons » l ^ at tncir P 61 ^ 1118 arc fometimes feen to be blown right up in 
lMturaidi- the air ; in fuch fituations, they can't trim their fquare-fails fill 
KCaon - enough to any advantage, therefore it is beft to have the fquare-fails 
clofe furl'd ; and if any fails can be of advantage, it muft be the ftay- 
fails, mizen, boom fails, try-fails, and fuch others, as maybe worked 
without laying fo long aback, as to give the fhip ftern-way. 

A (hip failing clofe by the wind, one particle, or part of air, drive? 
off the other from the lee or after-leech of the fail, which turns the 
wind from its direction for a little time, as may be noticed, by a (hip's 
after-fails being obliged to be trimmed fharper than her head-fails, 
and her enfign not flying above three points to leward, when the fhip 
is failing near fix points from the wind. 

When mips are failing quartering, or before the wind, the wind 
then blows perpendicular to, or right upon the fails, which makes 
them bag more, or form a hollow, fo that the wind when it blows 
ftrong, may comprefs the air in the belly of the fail, into lefs compafs 
thin its natural ftate, for air, contrary to all other fluids, has that 
property, that it may be comprefled into a very fmall fpace, as is> 
known by charging and difcharging of wind-guns, &c. 



On WATER. 

WATER is a fluid element about 800 times heavier than air, 
capable of floating (hips j — and philofophers tell us, that the 
particles or Angle parts of water are fo fmall, that their form cannot 
The pro- De perceived by the beft microfcopes, or greateft magnifying glades ; 
pcrti« of but that they muft be round and fmooth, from their moving lb freely 
wMa ' one againft another ; and from their eafily giving way, and opening 
a paflage for all bodies moving therein : And particles of water muft 
be hard, and touch each other, as it is known from experience, that 
water cannot be comprefled, or forced into lefs compafs than its na- 
tural bulk, except in a fmall degree, by any power or weight that can 
be employed upon it i and as afting and re-adion are equal, and 
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contrary to each other, it re-acts as it is acted upon, and its power of 
preflure is lb regular that the ftandard value of gold is regulated by it, 
and progreflively increafing its power according to its depth. 

Water will float the greateft or heavieft bodies that take up 
more room in water than itfelf, and mips, boats, or vefTels, with all 
they contain in or about them, and all other things that will float in 
water, are exactly the fame weight as the bulk of water difplaced, by 
the bulk of that part of their bodies actually in the water, and below 
their fwimming mark, which is lower down, or higher up, accord* 
ing to the weight, or denfity, of the water they fwim in ; for mips are 
known to fwim tighter in fait water than in frefh, in proportion as 
the fait water is heavier than frefh : Therefore, fuppofe a pint of 
water to weigh a pound, (as it does, or thereabouts, in common,) any 
thing that will fwim in water and weigh a pound, put into a veflel 
full of water, will difplace or make run over, its own bulk of water to 
its fwimming mark, a pint for a pound. The fame rule holds good 
with refpect to flaps of the greateft burden, or to other bodies accord- 
ing to their bulk. 

The power and preffure of water is known to increafe according 
to its altitude, regardlefs of its quantity j for fuppofe a tight dock to 
be made, that would nearly fit to the fhape of the bottom of one 
of our firft rate fliips of war to her floating mark — half an inch, or 
the leail thicknefs, of water would lift and float this fhip, as ef- 
fectually as the whole ocean ; for water, like other fluids, prcfles 
equally in all directions ; therefore, the water muft prefs equally 
againft the fhip, as it does againft the dock, which muft con- 
fequently float the fhip as (bon as the water comes to the height of 
her floating mark : And fuppofe this dock could be filled with 
water when the fhip is out of it, that water would weigh the fame 
as did the fhip when with all her materials then in and about her, 
and the very fmall quantity of water which floated her, added to 
that. 

If a fhip has the flatteft part of her bottom lying fixtecn feet deep, On the 
(which is often the cafe,) the water then prefles fixtecn times, as I7"'^r 
much upwards againft this flat part, as it does on any part of the ^"','^5*^ 
fame fhip about the water's edge, and lb on to any other part accord- dc P tu». 
ing to its depth. And fuppofe this fhip to have four leaks, or plug 
holes, of equal bignefs, that could be drove out occallonally, the 
firft at one foot under water, the fecond at four feet, the third at 
nine feet, and the loweft at fixteen feet in the flat part of her bilge ; 
that hole at four feet deep would leak or let in as much water a<i;iin 

B in 



Digitized by Google 



io On WATER. 

in the fame time, as that at one foot deep ; and that at nine feeti 
three times as much ; and that at fixteen feet, four times as much 
though it run into the (hip upwards ; and fo on in proportion to 
the fquare root of the height of the water above the leak or plug- 
hole; therefore leaks in mips are more or lefc dangerous, accord- 
ing to their depth under water. 
BUfcrent The S rcat I^o&or Halley fays, that the preffure of the water at 
n»*ped thirty-three feet deep, which is equal to the preffure of our atmof- 
brokeby phere,) preffed the natural air into half its fpace in his diving-belL 
«* waters i have tried experiments on the preffure of water upon bottles of 
pre me ' different fhapes, corked up without any thing in them but com- 
mon air, making them faft to a lead-line juft above the lead; when 
two common fquare flat-fided cafe-bottles, which would hold 
about three half pints each, broke at the depth oi between fix and 
feven fathom ; but two oval formed thin florence flafks, of nearly 
the fame fize, bore the preffure to about fifteen fathom deep ; and 
a quart bottle round one way, but having two fides fomewhat Bat- 
tened, bore about fifteen fathom j and a round common quart bot- 
tle, broke only at about twenty-eight fathom. At great depths I 
imagine few things that are made hollow and tight will bear the 
water's preffure I have feen an in fiance of its great power, when* 
my fhip driving off the bank in Gibraltar- Bay into deep water, our 
anchors would not reach the ground at a hundred fathom ; and 
when we hove them up, we found our two new nun-buoys had 
their fides crufhed inwards by the water's- preffure. 
Cawatw. Water at the furface is powerfully a&ed upon by the wind, 
and by that according to its ftrcngth, which forces the water from 
its natural level, which it always endeavours to come to, but is 
prevented and difturbed by feveral caufes acting upon it. When 
the water is in motion by a ftrong tide or current, and the wind 
blows ftrong againft it, it makes the moil dangerous and trouble- 
fome waves. High waves at fea arc fuppofed to move along at the. 
late of about twenty miles in an hour. 



Obfervations 



Obfcrvations cm the Form and Proportional Demcnfions of Ships' 

Hulls in general. 

THIS may be called the foundation on which all navigation in- 
tereft may be laid to depend. Therefore particular notice 
mould be taken of all veflels floating in water, from the greateft 
failing mips, to the fmallefl rowing and towing boats in fhoal 
water, and canals that are now become numerous, and of great ad- 
vantage to trade in general, both in Britain and Ireland. And canal 
waters being fo fhoal that its particles have not room to recede 
downwards when prefTed upon by the too full bows of the veflels 
going upon them, they mould be built fliarp forward like the Lon- 
don wherries that carry paflengers on the River Thames, when 
obliged to row in fhoal water againft the tide ; they feparate and di- 
vide the particles of water at its furface where it has room to recede 
to each fide, are not built with flanging full bows that drive a 
fwell of water before them that obftrudts their head way. Ships 
built with too full bows are obftrudted by the fame natural caufe, 
and lofe their fteerage in proportion as they fhoalden their water, by 
fmelling the ground as it is called by feamen. 

About the year 1755, I went to Chatham, where I obferved the 
Royal Sovereign firft rate fhip of war, in the repairing dock, laid 
upon blocks that formed a convex curve, about two feet higher 
under her main frame, than at each end of her keel, in order to fuit 
her hogged concave bottom, which I reckon was occafioned by her 
being built with a long ftraight floor, which certainly muft be al- 
lowed to make the moft unnatural, unfair and worft bottoms for 
fhips' to fail, fteer, flay, or wear well upon; or even for freight fhips 
to flow cargoes upon, which great defect by all poflible means ought 
to be guarded againft and improved, by building fhips with convex 
bottoms curved downward in their length, as defcribed page 



Obfervadons on Ships built with longilraight Floors. 

XHESE floors have been always reckoned to give fhips every 
good property, and are formed by having a certain number 
)r timbers, exactly of the fame mould faftencd equally high 
upon the ftraight keel in the main body of the fhip, which are 
called fb many dead flats, from whence the other floorings begin to 
rife fharper by degrees, till they ftand upon dead wood towards the 
£emand fternpoft, to form the entrance and run of the fhip. 

B 2 Reason, 



1 2 Reafons why fuch' a Ship's bottom hogs Co foon. 

The bot- Re a son, as well as long ago experience, fliould have taught us, that 
Ship* this is far from being the beft method to conftrud (hips' bottoms; 

lv both ' 1 " ^ or> ^ rom t * me °^ t ^ lc "' ^ eiV 'S l aunca ed, thefe bottoms are very 
»Ly!! liable to be bent cafily both ways, either hogging upwards, or fag- 
ging downwards, to dangerous degrees, in proportion as the upward 
or downward preflure happens to prevail, without appearing to alter 
the fhecr of her upper works for a time, till age or accident foon 
fixes the bottoms with a conftant hog or curve upwards, which 
not only weakens them greatly, where their upper works are 
loweft and weakeft, but leflens their holds in the main body of 
the fliip, fo that they flow and carry lefs weight there in propor- 
tion as their long floors arc hogged upwards. This makes one of 
the moft unnatural, worft formed bottoms poflible, which makes 
them very defective, as above mentioned; or even to take the 
ground without damage, as will be proved from fadls. 



Reafons why fuch a Ship's bottom hogs fo foon. 
p!dTure 6 TT nas been long known by experience, and proved experimen- 

or b^ak ta *ty» W ^ iat ^ tl * c ^ re ^ s » ^ ra * n » or preflure, will bend or break 
Vny tWng any ftraight or flat things, or veflels, in comparifon to thofe that 

ff'rolud. are mat * c curve ^» to ^ orm a convex arcn > rounding outwards, 
ing out- againft the preflure and ft rain that is to act upon them ; as may be 
wardl * obferved in thofe almoft flat arches of bridges and va Its, that are 

built with fuch fmall loofe brittle materials, as bricks, lime, &c. 

what great weight and ftrefs they will bear upon them without 

damage. 

Farther It is well known how little air can be pumped out of any vefTel 



H lb r that is made quite ftraight or flat ftded, before it is bent or broke 
mem"" by the outward prefTure of the air upon it, in comparifon with 
atf-pump. tr *ofe veflels made convex, or rounding outwards, which, made of 
very flender materials, fuch as glafs, &c. will bear the whole 
preflure of our air or atmofphere, (which is reckoned to act with 
a power of fifteen pounds weight on every fquare inch of furface,) 
without being hurt. But the firft natural caufc that ads upon 
thefe (hips' bottoms to hog them is the preflure of water, the 
nature of which therefore deferves particular notice and attention 
on this occafion. 

I HAVI 
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On thefe Ships being hogged by taking the Ground. 13 

I have already obfervcd, in the chapter on water, its weight, ^Tu"* 
which is 800 times greater than that of common air, bulk lor power of 
bulk ; and the great power with which it prelles in all direftions 
according to its depth ; inlbmuch that the air in Dr. Halley's div- (hips' bat- 
ing bell, at thirty three feet deep, was compreHed by it into half 
its natural fpacc. And I have related fome experiments I made, 
on the power of the preflure of water at different depths in. break- 
ing glafs bottles, by which it appeared that thofe of an oval, or 
circular make, though thinner, bire a greater preflure of the water 
before they burft. — Thefe experiments ferve to fhew, and experi- 
ence will confirm, how liable -thefe long ftraight floored fhips are 
to hog, for the* time of their being launched with empty holds. 
Let us fuppofe the middle flat of their floors to be eight feet under 
water, which prefles upwards againft it eight times as much as it 
does on the parts at the water's edge, when at the fame time the 
thin fharp parts of the entrance and run of the fliip, occupy Co 
fmall a fpace in the water, that its preflure upwards acts very little 
to fupport the high, heavy, projecting parts of the head and ftern 
in proportion to what it does amidlhips, where fhips are built 
loweft and wcakeft, which muft tend greately to hog them, till a 
proportionable weight of ballaft, materials, or goods is flowed there 
to counter-balance exactly the preflure of the water upwards upon 
their floors. Or when improperly flowed, or loaded with too 
much weight clofe fore and aft, where there is very little bearing 
body under water to fupport it, and too little weight in proportion 
amidihips, when the flat of the floor may be fifteen feet under 
water, the water will then prefs upwards againft it fifteen times as 
much as it does on the parts at the water's edge, which will act 
with a power to hog them, in proportion as weight is wanting 
there to ballance that preflure. 



On thefe Ships being hogged by taking the Ground. 

IN converfation with the advocates for this form of building 
lhips, amongft the many arguments they endeavour to give in 
then favour, they make ufe of that of their taking the ground to 
great advmt.ige by their lying upon fo many level floor timbers to 
fupport them. Yet from obfervation I can fay that whoever takes 
notice of them when they come a-dry, even upon hard level ground, 

or 
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On thcfe Ships being hogged by taking the Ground. 

or carpenter's ways, it may be plainly perceived how much the 
middle of their long ftnight floors are hogged upwards. And when 
they happen to be laid a-dry upon mud or land, which makes a fclid 
refiftancc againft the long ftraight floors amidlhips, in companion 
with the two fharp ends, the entrance and run meet with little fup- 
port, but are prefled down lower than the flat of the floor, and in 
proportion hogs the fhip amid/hips, which is but too well known 
from experience, to occaflon many total loflcs, or do Co much da- 
mage by hogging them, as to require a vafl deal of trouble and ex- 
pence to fave and repair them, fo as to get the hog taken out, and 
brought to their proper Iheer again. And to do this the more 
effectually, the owners have often been induced, to go to the ex- 
pence of lengthening them ; and by the common method, in pro- 
portion as they add to the burden of thefe fhips, by lengthening 
their too long ftraight floors, in their main bodies amidlhips, fo 
much do they add to their general weaknefs to bear hardships, either 
on the ground or afloat ; for the fcantling of their old timber and 
plank is not proportionable to bear the additional burden that is ad- 
ded to them. 

But defects of this kind are beft proved from real and incon- 
teftable facts in common practice. At the very time I was writing 
on this fubject, I was called upon for my advice by the commander 
of one of thofe ftrong, long, ftraight floored mips, who was in 
much trouble and diftraction of mind, for the great damage his fhip 
had taken, by the pilot laying her on a hard, gentle doping fand, at 
the outfide of our docks at Liverpool, where it is common for mips 
that will take the ground to lie for a tide, when it proves too late 
to get into our wet docks. After recommending a proper fhip 
carpenter, I went to the (hip, which lay with only a fmall heel, 
yet was greatly hogged, and the butts of her upper works ftraincd 
greatly upon on the lee fide, and the feams of her bottom, at the 
lower futtock heads, vaftly opened on the weather fide ; all which 
ftrained parts were agreed upon, not to be caulked, but filled with 
tallow, putty, or clay, &c. with raw bullock hides, or canvas 
nailed with battens on her bottom, which prevented her finking 
with the flow of the tide, without hindering the prefTure of water 
from righting and clofing the feams again as fhe floated, fo as to 
enable them to keep her free with pumping. This veflel, like 
many other inftances of fhips of this cenftruction that I have 
known, was faved and repaired at a great expencc, in our dry re- 
pairing docks, as above mentioned. And that their bottoms not 



On thefe Ships {lowing and carrying heavy Cargoes. 

only hog upwards, but fag (or curve) downwards, to dangerous 
and fatal degrees, according to the ftrain or preflure that prevails 
upon them, will be proved from the following facts* 



Obfcrvations on long, ftraight floor'd Ships-, (lowing and carrying 

very heavy Cargoes. 

IT has been long known from experience, that when (hips load 
deep with very heavy cargoes or materials that are flowed too 
low, it makes them fo very labourfome at fea, when the waves 
run high, as to roll away their mads, and after that misfortune, 
caufes them to labour and roll the more, fo as to endanger their 
working and draining themfelvcs to pieces, to prevent which, it 
has been long a common practice to leave a great part of their fore 
and after holds empty, and to (low them as high as poffible in the 
main body amidfhips, which caufes the bottoms of thefe long 
ftraight floored mips to fag downwards, in proportion as the weight 
of the cargo flowed there, exceeds the prefTure of the water 
upwards, fo much, fo as to make them dangeroufly and fatally 
leaky. 

I have known many inftances of thofe ftrong mips of five or On their 
fix hundred tons burden, built with long ftraight floors, on the wWh"!Lb 
eafl coaft of England, for the coal and timber trade, come loaded falu 
with timber from the Baltick to Liverpool, where they commonly 
load deep with rock fait, which is too heavy to fill their holds, fo 
that for the above reafbns they flowed it high amidfhips, and left 
Targe empty fpaces in their fore and after holds, which caufed their 
long ftraight floors to fag downwards, fo much as to make their 
hold flanchions amidfhips, at the main hatchway, fettle from the 
beams three or four inches, and their mainmafts fettle fo much as 
to oblige them to fet up the main rigging when rolling hard at fea, 
to prevent the mafts being rolled away, and they were rendered fb 
le.:ky is to be obliged to return to Liverpool, to get their leaks 
flo r >t it great expence. And in order to fave the time and expence 
in dilch.irging them, endeavours were made to find out, and flop 
their leaks, by lying them afhorc dry on a level fand, but without 
effect, for though their bottoms were thus fagged down by their 
cargoes when afloat, yet, when they came adry upon the fand, 
fhrne of their bottoms hogged upwards fo much as to raife their 

mainmalfs 
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1 6 On thcfc Ships flowing and carrying heavy Cargoes. 

main marts and pumps fo high as to tear their coats from their 
decks, fo that they have been obliged to difchargc their cargoes, 
and give them a repair in the repairing dock, and in fome to double 
their bottoms, to enable them to carry thefc cargoes with fafety, 
flowed in this manner. From this caufe I have known one of 
thefe flrong (hips to founder. 

Amongst thofc {hips which have put back to Liverpool to get 
their leaks ftopt, there was a very flrong looking (hip belonging to 
Whitby, with a brave reiblute commander, who told me in con- 
verfation, that when his fliip's leaks were ftopt, he did not doubt 
but to be able to beat a paflage out of our deep bay even againft 
wefterly winds ; not confidering, that though his (hip was made 
tight by being new calked, yet (he carried the fame defects with 
her to lea the fecond time, where they kept beating to windward 
againft wefterly winds till the (hip foundered, when the worthy 
commander and his brave crew were obliged to take to their boats 
and attempt to fave themfelves, but unfortunately they all loll 
their lives in endeavouring to land upon the lee Ihorc. 

Many other fhips have met with lofs and damage from the 
fame caufe of loading rock-falt too high amidfliips, but two in 
particular. One that proceeded to fea on her voyage fince this laft 
mentioned, foundered, but the crew fortunately laved themlelves 
in their boats. The other when loaded in one of our wet docks, 
became fo very leaky that they thought it niuft be fome ftone in 
the dock that had damaged her bottom, they difcharged and put 
her into cne of our repairing docks, but found no other caufe 
but what I told the captain arofe from her bottom being over 
fagged down, and it would be the lame again if he flowed the 
cargo in the fame manner, but he faid lie would take no more in 
than would ballaft her. 
On their Amoncst the many inftanccs of /hips that have been diftreffed 
Ivfth lead, carr y* n 8 cargoes of lead, one failed from hence bound to Mar- 
' fcilles, which was foon obliged to put back again in great diflrefs, 
having had four feet water in the hold, by the commander's ac- 
count, owing to the flnp's bottom fagging down to Inch a degree 
as made the hold ftanchions fettle fix inches from the lower deck 
beams amidmips ; yet it is common with thefe 1 nt? llraight- 
floorcd Ihips, when thefe heavy cargoes are difch i . ; that make 
their bottoms fag down, then to hog upwards, f_- ti r when they 
are put into a dry repairing dock, with empty he/.. . upon ftraight 
blocks, they commonly either fplit the blocks cku fore and aft, or 

damage 
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On thefe Ships going into repairing Docks. 

damage their keels there, by the whole weight of the fliip lying 
upon them, when none lies upon the blocks under the flat of their 
floors amidlhips, that being hogged upwards ; which was the cafe 
of this fliip's bottom ; though lagged downwards fix inches by her 
cargo, it was now found hogged fo much that her keel did not 
touch the blocks amidlhips, which occalioned fo much damage to 
the after part of the keel, as to oblige them to repair it ; which 
is commonly the cafe with thefe ihips, and therefore deferving 
particular notice. 

Thofe fails prove the necefiity of having and obferving nicely 
what I call a Ihip's form gage, which will be recommended and 
defer ibed hereafter. 



On long ftraight floored Ships going into repairing Docks. 

I HAVE known many inftances of hogg'd bottom 'd mips like 
this laft mentioned, that have been ftrained and hurt by being 
laid upon ftraight blocks, or elfe have fplit the blocks under the 
fore and after part of the keel. Some even have been obliged to 
dock the fecond time, and to have the blocks laid with the fame 
convex curve that the hog of the bottom and keel has acquired. 
And we have feveral mips belonging to Liverpool, that are oblig- 
ed to have their blocks laid in this manner, according to the 
known fixed hog of their bottoms. 

To prevent the necefiity of laying blocks for hogged mips in 
a convex manner as laft mentioned -, 1 lately faw an inftance of a 
large long floored fhip of about 700 tons, that had a good Iheer 
in her upper works, but her bottom and keel amidlhips was 
hogged about eight inches in the middle of her long floor, and 
they had cut away the firft keel from eight inches deep amidlhips, 
by a ftraight line to nothing, fore and aft, and had put a proper 
ftraight keel below it, which made her lit fair and eafy upon the 
ftraight blocks. 

These important and deftruclivc facts, mud be allowed to 
deserve particular notice, and our utmoft endeavours Ihould be 
tif_d to prevent as much as poflible, the damage done by our 
lhips' bottoms hogging upwards ; and the dreadful diftrelfes and 
lofs of fuch valuable lives and property occafioned by their bot- 
toms fagging downwards; which in my opinion is entirely owing 



1 8 On Ships with bottoms forming an arch downwards. 

to the common, but deflructive methods of building, and flowing 
them with very heavy cargoes or materials, as has been mentioned. 
And firft to prevent our (hips' bottoms from hogging and ltraining 
fo much upwards, I recommend to build them with a fmall curve 
lengthways in their bottoms, rounding downwards, convexly. 



To build Ships with bottoms to form an arch downwards. 

I HOPE enough has been faid to make it appear evident to every 
reafonable and difcerning man, that whether (hips are defigncd 
to be built with flat floors and floorings for flowing or carrying 
great burdens, or (harp fliort floors and floorings, for failing faft, 
they (hould all be built with their floors and bottoms lengthways, 
to form an arch with the projecting part downwards, which will 
naturally not only contribute greatly to prevent their taking dam- 
age by their bottoms hogging and ftraining upwards, either a- 
ground or afloat, as has been mentioned, but will, among other 
advantages, be a help to their failing, fleering, flaying, and wearing; 
for it is well known that water acts and reacts, by its prefiure, 
exactly oppofite, on certain principles, in proportion as it is acted 
upon, fo .that when any body of a convex form, though heavier 
than water, is forced with great velocity, in a flaming direction, 
into the water, when its furface is fmooth, the reaction of the 
water will make it rife out of it into the air feveral times, and 
make what is commonly called, ducks and drakes. Even a round 
iron cannon ball, though eight times heavier than its bulk of. 
water, when (hot in that flanting direction into the water will re- 
bound, and rife out of it, and make ducks and drakes before it 
finks, nearly as far as the range of one (hot from a fmall elevation. 
And that cannon lliot will rebound, and rife about a man s height 
out of the water, I can aver for a fact ; having had a narrow 
efcape (landing in a boat's ftern-(hcets, going to attack a (hip. 
I favv the (hot firft graze the water right a head of us, and then 
rile and go directly over our heads, and make ducks and drakes 
right a ftern of us. 

And no doubt but water will act with the fame natural princi- 
ples upon (hips that have their bows and entrance formed with 
circular convex curves, and their floors to form an arch down- 
wards in the length of their bottoms, as recommended, and re- 
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Oft Ships with bottoms forming an arch downwards. 

prefented Plate the firft, fo that when they are forced forward 
through the water with a fwift progrelfive motion by great prcflure 
of fail, tbat r dividing and finking the particles of water for the 
fore body of the fliip to make a palfage through them, the re- 
action of the water, as above obferved, will tend to lift and lighten 
upwards the bodies of fhips thus formed, and thus lefTen their 
reliftance through the water, which rauft help their failing, and 
prevent greatly their bows being plunged deep into the waves, 
when obliged to carry a prefling fail in bad weather. And the 
water will act, as obferved page 13, with its power of pre flu re 
upwards greateft againft the Joweft part of theie (hips' bottoms, 
under the midrtiip, or main frame, which is the main body of the 
fliip, where, the center of the greateft cavity, and the center of 
gravity of the fliip and all that flic contains in and about her, 
as well as the center of all her turning motions, which muft 
naturally contribute to make her more manageable to fleer, flay or 
ware to the greateft advantage. And thefc arc very important 
properties for a fliip to have ; efpecially the laft, which is moft 
wanted in times of greateft danger: — when Ihips will not flay, to 
ware readily may be the faving of the whole. 

Other advantages attend thefe bottoms : by working the keel 
with a curve downwards on the upper part, it admits of the floor 
timbers to lie fo much farther fore and aft upon the keel without 
deadwood and chocks under them, to form the entrance and run of 
the fliip in a more natural, eafy, fimple manner, to nuke her 
ftrongcr and more buoyant, to (low and carry more with lefs 
timber, iron, and workmanfliip; confequently they may be built 
cheaper and better than ftraight floored (hips can be. 

And this form for lhips' bottoms feems pointed out to us by the 
All-pcrfedt Author of nature: for all flat and ftraight parts in the 
main body of a fliip offend the eye and difguft us, when that 
agreeable curve or lhcer of a handlbme fliips bends and upper 
works pleafes, and makes us fay that (he fwims like a duck uj'on, 
the water. And all the fvvifteft nfli we fee in motion at fea, as v. ell 
as the fowl which fwim and dive in water for their prey and iub- 
liftence, have all their bellies (which may be colled their battens) 
formed with a curve rounding downwards, till paft their r.viin 
breadth, as here recommended for fliips' bottom, where, I reckon, 
the rcliftance of the water ceafes with its tendency to lift th. ihip's 
fore and main body (as before mentioned), after which it may caiily 
be perceived that the water, which muft rile and clofe upon the 
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20 On Ships with bottoms forming an arch downwards. 

tapered after-body and run of the flnp by its preflure to come to 
its natural level again, muft ail with its power to help a fliip for- 
ward in her progrcflive motion through the water, in proportion 
as it is well formed for that purpofe, which will be noticed here- 
after. 

That thefe curved bottoms will have the advantage in failing, 
is further confirmed by the practice of building all our famous 
failing, fmuggling and cruifing cutters, at Folkllon, upon this 
principle ; and, in my opinion, they carry this curve of the bot- 
tom to an extreme. We had oue built for a privateer at Liver- 
pool, of fix teen nine pounders, by a draft of one of the mod 
famous -failing cruifing cutters in the King's fervice. She had not 
only the curve of her (harp floor in her bottom, but her keel, 58 
feet long under her main frame, was curved downwards 8 inches, 
lb that they were obliged to lay the blocks for her with the fame 
concave curve in the dry dock, to (heath her with copper after flic 
was launched. — My opinion of this bottom was afked by the in- 
genious drafts-man. I told him that the curve of her bottom and 
keel was carried to an extreme; for in cafe of coming aground and 
adry, as all venels are liable to in our tide ways, Ihe would natu- 
rally drain for the want of the neceifary fupport of her keel upon 
the ground fore and aft j and this, and the great rake of her ftern- 
poft were the two things that I difliked. He anfwered this was 
done to make them fure and quick in flaying in very little room,, 
which mull be allowed would help that necenary property for 
fmuggling vcflels, and thofe that are to cruife after them in dan- 
gerous narrow channels, creeks, and corners where they frequent : 
but this property is not fo neccflary to a velfel that is to cruife in 
the open £ea, therefore a ftraighter keel below, and an upright 
flernpofl, would certainly have been an advantage to her. The 
friendly debate was concluded by his ohferving, that he was not 
at liberty to deviate from the draft of the famous -failing vefTel above 
mentioned. 
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On the Rake of the Stem and Sternpofts of Ships. 

TH E difference of thefe, being fo great and various, made 
me very inquifitive about the properties of a (hip built at 
Liverpool for the Jamaica trade, with both ftem and ftcrnpoft . 
Handing upright, perpendicular to the keel. The report I had 
from the commander of this (hip was, that her failing came far 
fhort of what was expected from the appearance of her bottom ; 
and that before they altered, and raifed her abaft, fo as to flow 
more goods there, and fo as to trim her to fail two and a half feet 
by the ftcrn, ihe often refufed either to Hay, or ware equal to 
other mips in company ; for whatever makes a lhip gripe, or carry 
her helm too much to windward when failing upon a wind (as this 
upright ftem did) mull naturally be a hindrance to her failing, 
fleering, flaying, or waring, by the rudder being fo much more a 
flop-water to her head way ; and as they were obliged to trim her 
fo much by the ftcrn, it hindered them the more in proportion to 
heave up their anchors from under her keel, or forefoot, which 
made it very dangerous to get her fairly underway in narrow 
waters, and increaled her draught of water. Thefe important de- 
fects may all be imputed to the upright ftem, which ought to be 
condemned in practice, and we fliould endeavour to fix a rule to 
give it a proper rake, as will be mentioned hereafter, which a- 
mong many other advantages, admits the anchors to heave eafily 
up, clear of the forefoot, fo that a fhip may be got the readier 
under way, in narrow waters, which is of great importance to 
avoid dangers. 

I hope there has been enough faid to condemn the practice of 
building mips with upright Items. Yet I approve and recommend 
to build them with upright fternpofts, for there cannot be a more 
certain proof of its being a wrong practice to build (hips, and 
efpecially full fhips, with raking fternpofts, than the expenfive 
method commonly practifed to mend the defects of the bad fleer- 
ing of fuch. They are obliged to take off their rudder-bands, 
and add as much tapered poft as can be well foftened to the aitcr 
part of the mainpoft, to bring the after part as near upright as- 
they can, which has been known to be of great fcrvicc on this 
occafion and evidently points out that all flnps mould be built 
with the after part of their fternpoft upright, perpendicular to the 
keel, which gives the utmoft poiiible length and regularity to the 
fhip's run, acts as a lec-board to help her failing to windward* 

ami 
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and gives the utmoft pofiible power to the helm to (leer and ma- 
nage her to the greated advantage on important occadons. 



Obfervations on the Bows and Buttocks of Ships. 

A Remarkably great difference may be obferved in the curva- 
ture of the bows and buttocks of (hips, and the effects of 
them at fea, which I have experienced from the over-full bowed 
collier, (which the lea men uled to fay would drive a t— d before 
her bows a mile, before it could get clear of them,) to the over- 
iharp bowed (hip formed like a wedge, that would not bear to 
carry a rcafonable necelfary preflurc of fail upon a wind in a rough 
lea, without plunging her (harp bows and forecaftle fo dangeroufly 
deep into the lea, as to fill her main deck, full and full, with 
water, which not only deadened her head way fo as to hinder her 
failing, but (trained and filled her with water to fuch a dangerous 
degree, as to oblige us to fhorten necelfary fail, and add bailing to 
pumping, to fave her from finking on fuch occafions. — The but- 
tocks as well as the bows deferve particular notice, for if they are 
built too full in proportion to the bows, at the load or failing 
mark, they will tow a great deal of eddied, or what is called, 
dead water after them, which not only hinders both failing and 
fleering, but in bad weather, when the waves run high, they lift 
the Hern and plunge the (hip's head too much into the waves in 
proportion, when neceffity obliges to carry a prcfiing fail, and make 
her to Ihip a great deal of water, which is both dangerous and 
injurious to failing, as has been obferved ; and if the main tranfom 
be too broad and lies too low, it increafes the bad effects in pro- 
portion. 

But all defects of this kind are beft proved by facts, and from 
experience. In the war 1745, I was in a fine frigate-built Ihip 
for the Leghorn trade, that carried twenty fix pounders on her 
main deck, and went a cruifing in the Mediterranean, but (he 
having too full buttocks in the water, as above de (bribed, this, as 
I reckoned, hindered her (ailing to expectation, and having a very 
(harp concave, entrance below, and a pretty full harping above, 
occafioned her to have a very bad jerking, deftructive, pitching 
motion, when obliged to carry any thing of a prefling fail in a 
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*ough fca, and always put our marts in great danger of being 
pitched away. 

Yet the buttocks, as may be obferved, are often built too fharp 
at the load mark in proportion to the bows, which appears to me 
evident from the many mips that have been built what are called 
full bowed and clean tailed mips, which mode of construction has 
had a great run in practice, and therefore deferves particular no- 
tice. 

Full bows and clean tails, as they are called, I obferve has 
been carried to the extreme in conftructing mips for the coal trade, 
and in fomc capital merchant (hips built lately, whicli method 
reafon as well as experience mews not to be attended with the 
advantages expected from it, for their over full bows, efpecially 
when loaden, as obferved of the colliers, always drive a great 
fwell of water before them, which, as they may be faid to 
be always failing up the hill againft the fwell of water, not only 
obftrucls their failing through the water, but hinders their fleering 
even in fine weather and fmooth water; and in bad weather, when 
the waves run high, puts it out of the power of the befl helmfmen 
to ftcer them near their courle, and when failing before the wind 
at fuch times, they are very liable to broach too, and the oppofing 
and lifting property of their broad bows, in proportion to their 
thin tails, (efpecially if they have narrow tranfoms,) makes them 
very liable to be pooped ; and in lying to, plunges their counters 
and ftcrns dangcroufly deep into the fea, and makes them ride 
very hard upon their cables at an anchor at fuch times. 

I experienced the fame defects, from the fame caufe, though in 
a lefs degree, in a codfmack which I got built with full bows, a 
clean tail, and a narrow tranfom, according to a draft drawn by a 
famous (hip-builder in London ; which I got improved upon, by 
caufing an ingenious builder at Liverpool to build another of the 
fame dimenfions, but with fomewhat fliarper bows, and more 
middling-full buttocks, fuitable to each other, at the water's edge, 
and a broader tranlbm, which had the defigned effect., and gave 
her the advantages of being both a better failer, and a better 
Itormy weather veffel, than the other, which codfmacks require 
to be, for they arc obliged to lie to, to catch their fifli, and to 
beat the fea in all weathers poffible to get them alive to market. 

This evident improvement upon the clean tailed vcffel, and the 
experience I had afterwards in a privateer built by the fume man, 
1756, for a common merchant (hip, with what I call middling 

full 
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full bows and buttocks, anfwcrcd the purpofe fo well in failing, 
that the fuccefs attending it excited me to prefent him a piece of 
plate, with a fuitable motto, *' as a grateful acknowledgment to 
Robert Ihckel, &c. whofe name I think juftly deferves to be re- 
corded for building good failing merchant (hips. And other 
merchant (hips built fmce by him and by other builders at Liver- 
pool, with middling full bows and buttocks, have been re- 
markably fuccefsful as cruifers in the war 1778, in diftrefting our 
enemies and enriching ourfclves ; and have, by lair failing in 
chafe, taken fcveral of the enemies (harpeft built ve(TeIs, which 
have been conftructed for failing only, with their bows and but- 
tocks formed like wedges, which only anfwers the purpofe of 
failing fall in fine weather and fmooth water, but not in rough 
winds and waves, when, as obferved page 21, middling full bowed 
and buttocked (hips will have the advantage of them. 

These inftances may be added to thofe I mentioned in the 
former edition on the difference of ftrong, middling-f.ll built 
lhips, and very light (harp mips' failing. In the war 1746, I 
was in one of our Eaft India (hips, which was fitted out for a 
cruifing fliip, and was taken by a French fquadron of (harp 
Toulon built (hips in little winds, but afterwards, when it came 
to blow fo ftrong as to put us under clofe reefed topfails, our vef- 
fcl could be the headmoft and weathermoft (hip of their fleet. 

A LITT1.1: time after this I got the command of a very ex- 
traordinary (harp, flight, (hip, built at the llland of Malta, with 
very fmall fcantling of timber and plank, long, low, and narrow, 
being only 27 feet beam to 88 feet keel, with (helving mallow, 
(harp main body, bows, and buttocks, for a cruifing (hip, which 
purpofe (he anfwercd extraordinary well in little winds, fine 
weather, and fmooth water. In chafing large, in little wind and 
a head (well, we have fteertd right up to the chafe, when all their 
endeavours could not keep their (hip's head to the fwell, but lay 
broad fide to it. A fmall prelTure of wind and fail would put this 
(hell of a (hip to her utmoft fpeed, lb that wc never defired the wind 
to blow with a greater velocity than about ten miles an hour, when, 
I reckon, a middling ftiff (hip can juft carry top gallant fails upon 
a wind in fmooth water, which weather gave us the greatcft ad- 
vantages in failing, compared with other (hips, in chafe, to take 
or leave the enemy at plcafure. But in tacking her, when it 
blowed fo frelh that we could juft carry whole topfails, we were 
obliged to haul up our courles to make her lure in ftaying, other- 
ways 
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ways (he would get fuch (lern way before fhe brought the wind a- 
hcad, as prevented her (laying. This bad property I attributed to 
the lightncls and length of her body in proportion to her breadth, 
that could not bear lb much fail a-back in the long time (he took 
to bring the wind a-head. 

In cruifing with this weak (hip, it often happened that we fell 
in with our cruifing ftrong (hips of war, who naturally gave chafe 
to us, and we to them, till we knew them ; when commonly wc 
made fail and llecrcd from them, and left them with eafe in light 
winds till we loft fight of them. But once it happened in a frclli 
gale, that we run before the wind in chafe within about two miles 
right to windward of one of our feventy gun (hips, which was in 
chafe of us, when we hauled the wind, the fea being fmooth, 
thinking to out fail them as ufual, but we could only carry clofc 
reefed topfails, when they out carried us with fail, and gained upon 
us to windward, and would have brought us to in fpite of our ut- 
moft endeavours, if we had continued failing clofe by the wind ; 
but the weather gage we had, admitting us to fail a point or two 
from the wind, that gave us the advantage of leaving them by 
failing large. And we met with one of our King's twenty gun 
frigates that was fully a match for us in failing large in a gale of 
wind. I mention thefe particular circumftances relating to this 
(hip, in order to invalidate that notion of a (hip failing fafter by 
being made weaker ; for this (hip was fo weak that, in bad wea- 
ther, when the waves run high, we could hardly keep her together, 
and in chafing to windward at fuch times (he ufed to plunge her 
over-(harp bows fo deep into the waves, as to oblige us to inortcn 
fail, and add bailing to pumping to fave her from finking, fo that 
if the chafe had known our condition, and kept their wind, 
they might have faved themfelves from being taken ; but they 
bore away before the wind, which gave us the advantage to 
take them, and then wc were obliged to run before the wind to 
a road-dead to (lop our leaks, and to go to the Wand of Malta, 
to get the ve(Tel repaired and ftrengthened. 

These facts, related from experience and obfervation, evidently 
prove, that there is a medium between thefe extremes of the great 
diverfity and oppofite forms of the bows and buttocks of (hips, 
which would anfwer bed in all weathers in general, and which 
certainly ought to be aimed at by fome fixed rule, to prevent as 
much as pofiible fuch important defedls as have been mentioned by 
their being too full or too (harp, and to proportion them to each 
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other to the greateft advantage for a /hip's failing, not only in fine, 
but in rough and bad weather, on important occafions, and to be 
lively and cafy in ihc fca when the waves run high in a ftorm, when 
put pait carrying fail, but obliged to lie to, or come to an anchor 
and ride hard upon a lee lhore, &c. having no head way, and when 
lying to as in common, with the helm a-lec, they get ftcrn way, 
or when waring or fcudding before the wind in a Itorm, at which 
times all fhips require to have what I call a middling broad tran- 
fom, and a moderate fprcading buttock at the load mark abaft, to 
buoy up and to prevent their being pooped, and the moil weak 
and dangerous parts of a ihip, the counter and ftern, being liable 
to be itove in by the power of the waves ftriking againft them. 
And not only on this account of making (hips fafer and better bad 
weather vefiels, as lail mentioned, but to make them fail fatter 
in general, 1 cannot help thinking but that they require rather 
fuller buttocks than bows, in the water lines at their load marks, 
at the fternpoft than at the ftcm ; for it lhould be confidered that 
it is the bows entrance, and fore body of the fliip that have to di- 
vide and link the particles of water to make their paflage through 
it, with the leaft polhblc refiftance, and as the particles of water 
near its furface are ealier divided than funk, the bows mould be 
formed ftiarpcr than the buttocks, that the impulfe of the wind or 
waves may force the (hip forward the eafier in her progrefiive mo- 
tion through the water, the refiftance of which ceafes at the mid- 
fhip or main frame, where the water begins to rife and clofe upon 
the tapered after-body of the fliip, with a tendency to help her lor- 
ward in Her progrefiive motion, and the buttocks fpreading rather 
fuller than the bows at the water's edge, the water will act with 
more power by its prefliire upon the buttocks, it well formed, not 
only to ftcady and iupport the fhip abaft in a rough fea, as has 
been oblervcd, but to tncreale her progrefiive motion when failing 
faft. And this is farther confirmed from experience in thofe 
famous- failing, fliarp built vefiels, called cutters, by the neceflity 
they find ther.ifelves under to trim them four or five feet, or more, 
by the ftern, even till they bring their fquarc tucks deep in the 
wiiter :ibaft lor their beft failing trim. 

So that our Lfteft failing vefiels may be faid to be juft the re- 
verie of the full bowed and clean tailed fliips, and to have clean or 
fharp bows, and full tails or buttocks in their water lines, at their 
beft failing trim, and fquare tucks deep in the water, muft cer- 
tainly tow eddied water after vefiels and retard their failing much 

more 
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more than circular formed buttocks would do ; which various and 
oppofite extremes in forming the bows and buttocks, and thofe 
other important defe&s arifing from the bad principles of their 
conltruclion abovementioned, may no doubt, in a great meafure 
be avoided, by fixing on fomc fueh as the following natural rules, 
which I humbly offer to give hints for, endeavouring to point out 
how fliips in general ought to be built to anfwer their deigned 
purpofes to the greatefl advantage, from what has occurred to me 
from reafon, experience, obicrvation, and convention. 



Hints towards fixing Rules, for the beft Conftru&ion of Ships' 

Bottoms. 

J WOULD recommend, to prevent Ships' bottoms from hog- 
ging upward aimuihips, as has been mentioned, to have the 
fore and after part of the keels deep enough, th.it the upper p.irt 
may b: made to admit a rabbit for the gurboarl ftreak, that the 
main body and bearing part of mips' bottoms may be made to 
form an arch downwards in their length, luppolc with the fame 
iheer as their bends, at the rate of about two inches for every 
thirty feet ofthe extreme length of the keel towards the midfhip or 
main-frame, which may be reckoned the crown of the arch ; and 
the lower part of the keel to be made itraight, but laid upon 
blocks fo that it may form a regular convex curve downwards at 
the rate of an inch for every thirty feet of the extreme length of 
the keel, the loweft part exactly under the main -frame; which, 
curve, I reckon,, is only a furHcient allowance for the keel to be- 
come ftraight below, after they are launched afloat, by the prcf- 
fure ofthe water upward again it their floors anudfhips, as mentioned, 
page 12, which caufes their tendency to hog. And certainly a 
Araight keel is a great advantage in failing, as well as to fuppoi t 
them when laid upon level ground, or on ftraight blocks in a re- 
pairing dock, without taking damage, as obierved page 17, iS, 
and 19. 

2d. As fquarc itemed fliips, from experience, arc formed to 
anfwer all trades and purpofes better than round or pink itemed. 
Ihips, I would recommend the lore part of the iternpoft, on ac- 
count of drawing the water-lines in the draft, only to have a few in- 
ches rake, that die after part may ftand quite upright and perpendi- 
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cular to the keel, for reafons given page 2 1 : and for the rake of 
the ftcm i would purpofe the rabbit for the hudding ends for the 
entrance ^nd bows from the keel upwards, to form the fame curve 
as the Water line from the ftcm rt the harping towards the main 
breadth, and the bows at the harping to be formed by a fweep of 
a circle of half the three fourths of the main breadth ; and the 
main tranfom to be three fourths of the main breadth ; and the 
buttocks, lit the load or failing mark aft, to be formed, the fame 
as the bows at the harping, with a fweep of a circle of half the 
three fourths of the main breadth, to extend juft as far from the 
ftem and flcrnpoft. as to admit a regular convex curve to the main 
frame, and thence down to the keel to form regular convex 
water- lines, without any of thofe unnatural hollow, concave, ones, 
cither in the entrance or run : which rules in my opinion will 
agree with the main body of the fliip, whether (he is defigned to 
be built full for burden, or lharp below for failing j as reprefentcd 
by a Frigate's hull, plate 1 . which I got drawn by my friend 
Thomas Mitchel, Efq. a navy furvcyor, to anfwer the purpofe of 
a cruiling, or trading Ihip, and had a building draft drawn to it 
by my late ingenious friend, Capt.in Jofeph Taylor, who had 
talents and a turn of mind for fuch noble purpofes as this was 
defigned. The fliip w.'s intended to be built by fubfeription, 
to cruife againft our enemies, and the draft was well approved of 
by our moft ingenious draftfman and builder, Robert Brekel, before 
mentioned. 

3d. This rule for raking the flem will admit all the water lines 
in the fhip's entrance to form convex curves all the way from the 
ftem to the midlhip or main frame, which anfwers much better 
for failing, as well ' as making a fhip more eafy and lively in bad 
weather, than thofc unnatural, concave, hollow entrances, which 
occafion fuch deftructive pitching motions, as mentioned page 22. 
And the bows fl.culd flange off, rounding in a circular form from 
the bends up to the gunwale, in order to meet the main breadth 
the fooner, w ith a fweep of half the main breadth at the gunwale 
amidfliips, which will not only prevent them greatly from being 
plunged under water in bad weather, but fpread the (landing fore 
r »gg' n g the more, to fupport thefe material malls and fails forward 
to much greater advantage than in thofe over lharp bowed fliip?, 
as has been mentioned. And as the failing trim of (hips in general is 
rrore or lefs by the ftern, this makes the water-lines of the entrance 
in proportion the flurper, to divide the particles of water the eafier, 
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fo that the (hip may pi cfs throegh it with the leafl refinance, as 
more particularly mei.ttoned in page 26. 

4th. The ran ought to'' be formed morter or longer, fuller or 
fliaiper, in proportion to the entrance and main body, as the (hip 
is dcligned, for burden or failing faft. The convex curves of the 
water-lines mould lefien gradually from the load or failing mark 
aft, as has been mentioned, downwards, till a fair ftraight taper is 
formed from the after part of the floor, to the flern-poft below, 
without any concavity in the water-lines, which will not only add 
buoyancy and burden to the after body and run of the (hip, but, 
in my opinion, will help both her failing and fleering motions ; 
for the prciTurc of water as it doles and rifes upon it to come to 
its level again, and fiil up that hollow which is made by the fore 
and main body being prefled forward with fail, will impinge, and 
adt with more power to help the fliip forward in her progrtflive 
motion, than upon thofe unnatural concave runs, which have fo 
much mere flat dead wood, that muft, in proportion, be a hin- 
drance to the ftern being turned fo eafily by the power of the helm 
to fleer the fliip to the greateft advantage. And fince writing my 
Second Edition, where finding fault with too fliarp buttocks, 1 have 
obferved feveral mips fill them up, to avoid the great danger they 
have found, being liable to, from experience of being pooped, by 
which one of our mips called the Backhoufe, James Collinfon, 
Mafter, and crew received very great damage, and had a very 
narrow efcape from foundering, which was publiflied in our news- 
papers. 

Some fuch plain fimple rules as thefe, which nature, reafon, 
and experience evidently point out to us, ought to have a fair trial 
in drafting and conflructing (hips, and to have their good or bad 
properties juftly obferved and compared with other mips of dif- 
ferent conitruciion, when they are as near as pofhble under the 
fame circumftances in practice, by which means ftandard rules 
may be fixed for the beft and only conftrudtion for mips, as there 
can be but one form that will anfwer beft j otherwife we mi^ht 
fuppofe they would all anfwer equally well. 

Bu r it muft be allowed, that building (hips upon this principle, 
with their bottoms curved in their length downwards, only pre- 
vents their hogging and (training upwards, but does not prevent 
their fagging and /training downwards, which all mips are liable 
to do to dangerous and fatal degrees, when very heavy ballaft, 
cargoes, or materials are impropeily flowed by die common me- 
thod, 



On proportionable Dimcnfions for Ships. 

thod, too much in the main body of the (hip, fo as frequently to> 
occ.fion great d image, and fatal lois of property and lives, as par- 
ticularly mentioned, page 16 ; which certainly deferves our utinoft 
endeavours to prevent as much as pollibic. For this purpofe I 
flull venture to propofe a different method of flowing thefe heavy 
materials, regulated by the help of what I call a ihip's Form- 
G,;^.', which may eafily be fixed in the manner hereafter defcrib- 
td, for a guide, to prevent (hips' bottoms from being hogged, up- 
wards, or fagged downwards, by improper ftowagc, ami to keep 
their bottoms nearly in the lame form in which they were built, 
and thus to make them lefs liable to labour and {train to fuck 
dangerous and fatal degrees in high waves at fca, as before ob- 
ferved. 



On proportional Dimenfions for Ships. 

AS the comparative good or bad properties of mips for failing, 
fleering, itaying, or waring, as well as their b^ing lively 
anil eafy at lea, and proceeding with fafcty, free from the great 
danger of their being too crank and liable to overfet, or being too 
flirt and labourfome, as it is called, (which makes them roll fo 
deep into the fea, and with fo quick motions as to roll away their 
malts, not only in bad weather, when the waves run very high, 
but in fine moderate weather, when there often run long fwells of 
waves,) as thele, I fay, depend on the proportional dimenfions 
of their length, breadth, and depth, being properly or impro- 
perly adapted tfl each other, the lubjccl mull be allowed to be of 
lueh importance as to defervc particular notice, and our utmoll 
endeavours to fix upon fomc rule for a medium that may come 
neareft the beft dimenfions for the different trades, or purpofes, 
they may be defigned for. 

As a feaman I venture to give my remarks on the fubjeel, hav- 
fhips * n S cbferved, when failing, that vcfiels and mips which are firfl 
iot» b -. built, or lengthened, too long in proportion to the breadth, are 
bad to fleer, flay, or ware on ncceffary occafions. And when 
I uilt too high, in proportion to their breadth, it makes them fo 
crank as to be in danger of overfetting, as proved to be the cafe 
with one in confort with me, and was fatal both to fhip and crew. 
I judge this therefore the more dangerous of the two extremes; 
and as thefe vcfiels require to be fet fo much down in the water by 
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On Ships being too ftifF and labourfome at Sea. 3 r 

-an extraordinary weight of ballaft, goods, or heavy materials be- 
fore they arc furiicicntly ftiff to carry fail, this is a great hindrance On rtr P « 
to their failing in general, but eipccially upon a wind, as it is j^™*' 
known from experience that many a line bottom has been fpoiled tb«rV*- 
for fall failing, by having too great a top built upon it, which, as Zlb^'gL 
I have been told by [hip-builders, is owing to that unfair and 
erroneous method of calculating their tonnage for mcafurcment by 
half the breadth for the depth, for payment, inftead of the whole 
depth they arc built ; which latter practice ought in juftice to take 
pl .ee between the builders and owners, to be a check upon 
owners who want unproportional height, in order to g.;in more 
ftowage and accommodation for people and parfengers, 6cc. by 
which their (hips are made defective in thofe important points 
abovementioned. 

I have heard that a mafter of a crank (hip, ufed to fay when it 
blew frefli, failing by the wind, her trim was to fail with the Ice 
windlafs end in the water, which mult be allowed to be a bad 
property. And I have known many inftances where owners of 
lhips have been at great expence, to reduce their mips that have 
been built too high, to more proper proportional dimcntions ac- 
cording to their breadth. 

We had a late fatal lofs of a large new frigate on her firft 
voyage, which had overfet with upwards of five hundred (laves, 
and her crew all drowned except two feamen and three flaves ; 
which added to the many other fuch inftances, proves the ncceflity 
to endeavour to get fuch general rules fixed to prevent as much as 
poflible fuch dreadful lofles ; for this fhip, when launched overfet 
and funk for want of more beam and a fuller bottom to fupport 
her over high proportional built top; for we mould always aim 
to make (hips juft ftiff enough to carry away their marts before 
tlv:y overfet, which makes the moft compleat ftrudure and trim 
4hey can be brought to ; which 1 have been long endeavouring to do. 



On Ships being too ftiff and labourfome at Sea. 

} SPEAK from experience in one of our Government old 20 
gun (hips called the LeoftofF, which we bought, and fitted out 
witi lighter guns and materials than (he formerly carried, and 
loaded her with a general cargo of different forts of goods ior the 
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Weft Indies, yet fhc was but fourteen days at fea when down 
cai.e our main yard upon deck, occafioncd by the new main-tye 
btii:^ chafed to pieces in the middle or infice of the rope, by the 
ftr.inds rubbing again (I each other from the Ihip's extraordinary 
deep and quick rolling motions, which foon wore out the other 
new rigging, and worked loofc her hull in proportion. 

Is a palfage from Jamaica, with quite a full fhip, we have 
rolled away a new fet of main laniards in one night. In a palTage 
to Leghorn, loaden with lead, leather, &c. we flowed the lead 
upon a great height of leather, which was fere wed down with 
boards upon it, in order to keep the (hip tolerably ealy at fea, and 
to prevent the damage that might be done by h^r bad rolling pro- 
perty. This anfwered the defigned purpofe very well the firfl 
part of the paflage, till, by her labouring, the weight of the 
lead prefled the leather lower; and hence the latter part of the 
paflage (he became lb labourfomc as to roll away two topmafts, in 
l'pitc of our utmoft endeavours to fave them. When loaded with 
a cargo of wheat from the Gulf of Venice, to Cadiz, we flowed 
it clofe up to the main deck in the main body of the fhip, to pre- 
vent her rolling, yet failing before the wind in fine weather, car- 
rying ftudding fails and topgallant fails in company with other 
fhips, when only a long fwell of a following fea has come on, it 
obliged us to take in our fludding fails and topgallant fails, and to 
lower our topfails half mafl, to prevent the topmaft being rolled 
away, when the other fhips carried all their fmall fails without 
any danger of their mafls, from rolling. 

These fadls make it evident that this fhip's decks lay too low 
in proportion to her breadth, for a merchant fhip, to flow and 
carry cargoes in general to profitable advantage, and was only fit 
for her firfl defign, to carry and fupport heavy guns, mafls, yards 
and materials, which would naturally keep her more eafy at fea, 
and prevent rolling to fuch deflrudlive degrees ; not only the mafls, 
fails and rigging, &C. (as hath been mentioned) but the hull is 
worked loofc and made leaky by it, and when it happens that fuch 
vefTcls lofe their mafls and heave their guns overboard, when the 
waves run high, it occafions their rolling the more in proportion, 
for want of their mafls and guns to counterpoife and keep them 
more eafy in the fea, fo as to endanger and often to occafion their 
foundering. Such fatal confequences made me think that this 
fhip's decks were laid too low in proportion to her breadth, even 
for a dip of war, which I reckon would be fufficicntly flifF if lhe 

would 
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would bear to carry away her marts before flic is prefled down on 
her broad fide fo as to overfet her, which is the medium that lhould 
be aimed at between this and an over crank lhip, in which when 
preffed down on her lide by the wind or waves, infte^d of the 
danger of carrying or rolling away her marts as abovemcntioned, 
her rolling motions are comparatively fo llo*v and eafy in coming 
upright again, that the grcateft danger is apprehended from her 
not riling, but overfetting. 

Bu r thefe very ftifF labourfome fliips mud be allowed to have 
an advantage of bearing to carry a more prefling fail upon a 
wind with an upright fide, in comparifon with the crank flnp that 
goes heeling much along upon her fide at the fame time. And 
they will lluft themielves, without ballart, as was the cafe with 
the abov ^mentioned lhip ; for we have lain fafcly in an open road- 
ftead, with our topmalb up and our guns upon deck, with a. 
clean fwept hold, ready for her cargo. 



Hints towards fixing Rules for the beft proportional Dimenfions 
of Merchant's Ships in general, for Length, Breadth, and Depth. 

HAVING given realbns and hints towards fixing rules to form- 
the bottoms, bows, and buttocks of merchant s (hips, I 
venture, for the reafons Lift artigned, to give hints to fix rules in 
general tor the beft dimenfions as to their breadth and depth in 
proportion to their length. 

Ha vi ng recommended, for reafons given, the after part of the 
ftempoft to be upright, which adds fome length to the keel above 
common, I recommend the main or midfhip frame to be a third of 
the length of the keel, and to be laid feven twelfths of the length 
of the keel from the after part of the ftempoft, and the depth of 
the hollow from the main or gun. deck to the ceiling at the mid- 
lhip or main frame, to be fix tenths of the main breadth. For. 
inftance, fuppofe a ftup is to be 90 feet keel, this gives 30 feet 
beam; die tenth part of that is 3 feet, and fix times 3, gives- iZ 
feet for the depth of the hold or hollow, from the main or gun 
deck amidfhips, to the ceiling, and the lower beams or lower deck 
may be laid higher or lower as may beft anfwer ftrength,. flowage^ 
or other advantages for the trade or other purpofe the (hip may be 
deiignedfor. The fiune rule naturally points out that the length- 
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of the keel fhould be three times the breadth of the beam, by 
which the ftowage, burden, and value of the (hip is to be calcu- 
lated. And it may not be amil's, if, in addition to thefe propor- 
tional dimcnfions, the hints which have been given at targe for 
rules to form the bottoms, entrance, runs, bows and buttocks of 
mips, be here briefly repeated, in order that the propofed form of 
the whole Ihip may be the better underftood 

I here be^in with the laft propofed general rule for the propor- 
tional dimen lions, recommending the alter part of the ftern-polt to 
be upright, and the length of the keel to be three times the breadth' 
of the beam, and the depth of the hold or hollow to be fix tenths 
of the main breadth at the midfhip or main frame, which I would 
have to lie feven twelfths of the keel from the after part of the 
ftern-poft, where I would propofe the middle and lowcft part of 
the floor and main body of the Ihip to form an elliptical arch, or 
curve, in her length downwards, as recommended page i8~ 

For example, fuppofe the laft mentioned deligned fhip of 90 
feet keel and thirty feet beam, the main frame is to lie between the 
two loweft dead flat floorings 7 twelfths, that is, 52 and a half feet 
from the after part of the ftern-poft, there to be fix tenths of the. 
breadth of the beam, that is, 1 8 feet deep in the hold, or hollow from 
the main or gun deck to the ceiling, and the hold beams, or lower 
deck, to be laid higher or lower as the (towage and trade may re- 
quire. And to curve the bottom to form an arch in its length down- 
wards as has been fo ftrongly recommended for the important realbns 
given, I would propofe the upper part of the keel with the groove 
for the garboard ftreak to be made to form a convex curve of fix 
inches under the midfliip or main frame, and the lower part of the 
keel to be ftraight, but laid upon blocks forming a concave curve of 
;three inches, or of one inch for every thirty feet in the extreme 
length of the keel, under the midfhip or mainframe, which, for 
the reafons given, page 1 2, I reckon in this length of keel will 
foon become ftraight enough to fit eafy and fupport the Ihip on- 
ftraight blocks or level ground, as occafion may require. 

To form the entrance and run of this (hip by the rules laid down, 
page 28 j 22^ feet is her breadth at the main tranfom, three 
fourths of her main breadth, and the water line of the bow at the 
harping or upper part of the bends, as Well as the buttock at the 
load mark aft, is to be formed by a fweep of eleven feet three 
inches, half the length of the main tranfom, juft as far from the- 
ftem and ftern-poft as to admit to form a regular convex water— 
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line curve to the midfhip or main frame. And the rake of the 
item is to admit the rabbit for the budding ends of the bow and 
entrance to form the fame curve from the keel upwards, as the 
water-line frOm the ftem at the harping towards the main breadth. 
And from the huddings at the ftem of the entrance, as well as at 
the ftern-poft in the run, all the water-lines mould form regular 
convex curves to the main frame and loweft floorings, which are 
^either long and flat for burden, or rifing and (harp for fait failing ; 
which laft muft give the advantage, and is abfolutcly necelTary for 
the Have trade, to fhorten the pafiage by failing faft when dan- 
geroufly crowded with flaves. And the bows from the harping 
ihould flange up to the gunwale to form the bows with a fweep of 
a circle of half the main breadth at the gunwale amidfhips, as- 
.mentioned for the reafons given, page 29. 

These are the hints that have fuggefted themfelves to me from 
experience and obfervation, towards fixing fome general rules for a 
ftandard, by which to conftruct merchant's mips upon certain prin- 
ciples in general, free from thofe important defects that have 
caufed, and may ftill occafion, fuch dangers, damages and lofs, 
as have been mentioned, and to give them all poflible good pro- 
perties to anfwer the trade they are defigned for, to proceed with 
the greateft probability of fafety and fuccefs, and to be lively, dry, 
wholefome mips at fca in bad weather. 

Yet before concluding this important fubject, it may be 
neccflary to endeavour to anfwer objections that fome may make 
to the buttocks formed by a fweep of a circle of half the three 
fourths of the main breadth at the load mark aft, being too foil 
for a faft failing (hip. 

But I would have them to confider, how fuch projectile, round, 
circular bodies, as cannon balls, bomb (hells, &c. forced into the 
moft violent and fwift motion poflible through the air, though 
800 times lighter than water, admit it to clofe round behind 
them, without making a Vacuum, which would inftantly ftop the 
great intended range they are thrown to. Upon the very fame 
principle I have very often, for a long time together, obferved, 
{by looking out of the cabin windows of a mip of nearly this 
conftrudion and trim,) how the circular formed buttocks will 
admit the particles of water to rife and clofe round them to the 
rudder, and to warn or drive off the other particles, fo as not to 
leave any eddied water to be towed after the ihip to rct.ird her 
iailing, or fteering motions. And that according to the ftrength 
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of the wind, and as the ihip is preflcd with fail to increafc her 
head way, fo much in proportion the bows are prefled down, and 
the buttocks lifted up, which forms a iharper run for the water to 
clofe in upon them more ealily when the ihip fails fafteft. If a ihip 
be under the necefiity of carrying a prcfling fail againit high wind, 
and waves in a ftonn, near a lee more, or lying to, or leudding 
before the wind for fafety, at fuch times thefu circular formed, 
buttocks and a fair drawn run (fuch as have been recommended,) 
in my opinion will have greatly the advantage of thofe (hips built 
with very (harp runs, and thofe unnatural concave hollow water- 
lines which afford little or no bearing body to fupport a (hip aft, 
to prevent the ftern from being plunged dangeroufly deep into 
the waves, which caufes them to ftrikc with fuch amazing and 
alarming power againft that nu>ft weak, dangerous, projecting, part 
about a (hip, the counter, againft which I have felt fuch violent 
Hiocks as if it would be ftove in, or part the Hern from the bot- 
tom, when the rails of our balcony or ftern-gallery have been 
walhed away- l'or the truth of this defect in fuch (hips I appeal 
to thofe birthed in their great cabin or gun-room. Thefe I hope 
Wii] be thought fufficient reaions for thinking that fuch circular 
bows and buttocks as have been recommended, will prove the bell 
medium between the two extremes, of being two (harp, or too 
fuli. Of late, I think our builders of merchant's mips, to imitate 
our King s frigates, have gone much into the extreme, by putting 
fo much dead wood in the run of our merchant's (hips near as high 
as the load mark aft, not conlidering that the King's frigates are 
built uniformly fliarp for failing, and have only provisions and 
materials to carry, but marchantmen have, not only provihons and 
materials, but full ca-gots, to carry to make profit by their 
voyagec And it is well known that dead wood in the run adds no 
buoyant property to a ihip, not even to fupport itfclf; for Oak 
timber, afur bung fometime foaked in water, will not fwim, but 
fink in it, and ufing it fo high, forms thofe unnatural hollow con- 
cave water lines as have been mentioned. So much dead wood, it 
may be juflly laid, only increafes the burden of payment for 
meaiuremcnt, but not the tonnage for carrying, nor gives neceiJary 
fupport to a ihip's (tern and quarters, either a float or lying 
aground, in comparifon with the fo m of a thip's bottom as men- 
tioned pa~e 19 ; the run to be formed with a regular fair taper from 
the main frame to the lower p:rt of the (fern poll, the enos of the 
floorings nd futtocks with a regular curve jointing trom the keel 
up, to the lo«d mark, may be laid to act in a great meafure as fpur 
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On Bows and buttocks both too full for failing fafl. 

mores to fupport the (hip either a float or aground, as the frigates 
and all mips of war are obliged to have them, not only in launch- 
ing but afterwards, where they few by the tide upon the ground, 
as at Deptford, till they got to lie afloat. And I have obfervcd 
almofl new, full, and flrong veflels drain fo much as to make a 
great deal of water, and oblige them to go into our Graving- 
Docks to be caulked anew j owing in my opinion to the infuffici- 
ency of their runs, being formed moftly of dead wood, to fup- 
port their ftern and quarters, though dcfignedly laid upon hard 
level ground, where they expected to lie without taking damage. 



On Ships with both Bows and Buttocks too full for failing fafl. 

BY way of comparifon, I refer to thofe very full, flat floored, 
Dutch-built (hips as they are commonly called, which are 
formed near to a long fquare, with two high ends, and very full 
bows and buttocks. This form mufl be allowed to give them the 
advantage of flowing and carrying a great deal of goods, and ren- 
dering them comparatively very dry, lively, fafe veflels in bad 
weather at fea, which makes them venture to load them fo deep 
as to leave very little free-board amidfhips ; but then at the fame 
time it mufl be allowed that they are very flow in their failing and 
fleering motions, fo much fo, that I have been furprifed at the 
patience of their commanders, who feemed unconcerned, when 
we have been failing fo very fafl clofe by them, that our feamen, 
apt fomctimes to be unmannerly, have infultingly called to them 
to 1 t go their anchor to prevent their going fo fafl aflern. 

I have given reafons why an overfull bowed fhip is retarded in 
her failing motion by driving too great a fwell of water before her 
bows. And in my opinion one great reafon why an overfull but- 
toned fhip is retarded both in failing and fleering motions, is 
iKcaufe (he tows too much eddied, or dead water, after her. For 
the particles of water certainly have both attractive and cohefive 
properties, as may be known by obferving what a large drop of 
water will hang perpendicularly at a man's finger end, which 
proves thefe particles require force to part them, therefore they 
mufl hinder both the failing and fleering motion by cohering tp 
the (hip's buttocks and to each other, which prevents the proper 
effects of the water upon the rudder. 

We 



On a Ship built by the foregoing Rules. 

We had an inftance of one of the firft large Ihips that we had 
built at Archangel in my time, for the timber trade, that was of 
this conftruttion of both bows and buttocks being over full, which, 
with a line fair wind and weather, with ftuddingfails and all iails 
fet, could not be fleered into Liverpool, but ran on more againft 
all the power of the helm to fteer her, and was loft. For thefe 
over full ihips, for the reafons above given, lofe both their head- 
way and fteerage to command them. And efpecially when they 
come into lhoal water, as to fwell the ground as feamen call it* 



On a Ship built by the foregoing Rules, as I recommended. 

HERE I conclude this important fubject, with noticing the 
refult and fuccefs of my endeavours towards fixing general 
rules for the form, and proportional dimenfions, of merchant's (hips 
in general, by giving a detail of a lhip that was built for a Nephew 
of mine, Mr. William Ward, to whom I gave the manufcript 
which 1 had wrote upon the fubjeel : he mewed it to his Owners, 
who approved fo much of the remarks, hints, and propofed rules, 
as to lay they wondered that 1 had not publifhed them before, and 
they gave them to an ingenious Drafter of mips, Mr. Jofeph Elliot, 
who fcrved his time at the King's Yard at Deptford. He ap- 
proved of them likewife, and drew the draft according to them, 
being the Draftfman of Mr. John 1 iiher, who built this fhip in 
Liverpool, called the Hall, of 362 tons, carpenter'6 meafure- 
ment, for the Jamaica trade. 

I reckon it owing to her curved main body in her length 
downwards, and bearing fair drawn run aft, as has been mentioned, 
that this iliip was fo buoyant as, when launched, to draw but 7 
feet water forward, and 8 feet aft ; .aid only 1 foot by the ftcrn j 
and when maftcd and full rigged, with anchors at the bows, &c. 
to draw but 8 feet 6 inches forward, and 9 fet t 3 inches aft ; only 
9 inches by the ftcrn, with a clean hold. And when full loaded 
with a Jamaica cargo which was discharged in good order, me 
drew but 16 feet aft, and 14 feet 9 inches forward ; 1 5 inches by 
the ftern. And all fliips mould be built, that when launched to 
fwim no more than from 1 2 to 1 8 inches by the ftern, nearly the 
fame trim as when fit for fca. 

In regard to merchant's mips being of a proper ftifTnefs, which I 
look upon as the molt important good property that can attend 

them. 
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them, when built to fhift themfelves without ballail, and to carry 
a cargo that is near of an equal weight, that ju ft fills them full 
when loaded to their load marks, and to be lutiiciently ftifF to 
bear a prelling ful by the wind upon necelTary occaiions, and 
without being comparatively too labouifome at fea, I reckon thvjn ^"„g !U* a 
they are as perfect in this property as can be expected j therefore jj^^ 
this ought to be always aimed at. " e ** 

This ihip, though frigate built, with a waift 4 and a half feet 
deep, and a long quarter-deck and forecaftk, went into the Grav- 
ing-Dock to be iheathed with copper, when full rigged, with 
top gallant yards up, and a clean hold without any ballaft : they 
then feared ihe would be two ftifF and labourfome,. which made 
me very inquiiitive about it. But from the report of her pro- 
perties, which I think is from undoubted authority, (he proves 
only futficiently ftifF, and comparatively an eafy Ihip in the fea. 
And I am further allured that me flows, carries, and fails, fleers* 
flays, and wares uncommonly well for fuch a full built ihip ; tor 
hwT long main floorings are ib flat as to have only 9 inches rife at 
her quarter breadth from the middle line, fo that to prevent dam- 
age to the cargo by fuch flat floorings, they thought it nccellary 
and fixed two lead bilge pumps, but the fliip kept fo tight in the 
voyage that they had no opportunity to try and make a report o£ 
their ufefulnefs. 

On inquiring of her particular trim for failing, her commander* 
who I always lound a candid man, faid that he could prcceivc no- 
difference in her failing, llccring, or waring when a foot more or 
lefs by the ftern ; for in going from Kingfton, where he dilcharg- 
ed moil part of his outward bound cargo, to the North fide of 
the llland, Ihe was more than two feet by the ftern ; and during 
the whole voyage Ihe ftill retained her good properties of failing* 
/leering, flaying and waring comparatively well in company with 
faft failing mips outward bound. And in their paflage home, they 
came up, and joined company, with a Liverpool Ihip built for the 
Jamaica trade during laft war, defigned for a fail failing fliip to 
take or leave our enemies ; they kept company ten days, and found 
the Hall had the advantage in failing both by the wind and large 
They then parted in a friendly manner, and Ihe got home four 
days before the other- Thefe advantageous properties here re- 
lated, I attribute to thofe natural reafons given page 1 8, and par- 
ticularly that of the greatefl prefTnre of the water acting upwards 
with its greatefl power againfl the lowcft curved part of her bot- 
tom 
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torn under the midflnp frame, which mult in a great meafure a£t 
to prcveut its fagging downward, as well as a phot, which 
makes her turn fo eufy, and be fo ready to fteer, ftay, or 
ware, though the lower part of the rudder goes no lower than 
within fix inches of the lower part of the keel, which was left 
to project abaft the fternpofl under the fore part of the rudder,* 
to prevent it from being uninipped by ftriking upon the ground, 
and ropes for getting into the heel, as I have endeavoured to get 
reprefented in the hull of the (hip, plate the ift, figure i, in 
which Mr. Elliot, abovementioned, has added fketches of water- 
lines, and fome frame timbers, to a fmall draft that I had got 
drawn before, intended the better to explain my ideas, for the 
bed form and proportional dimenlions of merchant's thips; afubject 
which I have been purfuing many years. 

The flanging circular bold form of this fliip. Hall's bows, 
gives her the appearance of being, and by report (he is, a li\cly 
dry fliip, forward, at fea, but as the fwell of the waves are kept 
off forward, they clofc in again about her gang-ways, where lhe 
Hiips the moft water and fpray of the fea*» 

The tendency of this flup to hog I think deferves particular 
notice. 1 faw by the Draft that the buoyant and beariug part of 

* As tbi* (hip, Hall, anfwers her deGgned purpofe To well as to give fatitfaction both to tbe 
owners ami crew, it may be well to repeat my propofed rule* in figure*, that they may be tbe 
eafier ami readier undcrftood by infprction. 

Extreme length, or tread, of the keel from the forefoot to tbe heel at the Feet. laches, 
after part of the ilempofl that fbuids upright, .......... go.- o» 

The upper part to be hollowed out with a curve for the garboard ftrcak, % 
inches for every jo feet in length to the main frame, to curve the (hip's bot- 
tom in length downwards at tbe main frame, .......... q. 

The bottom of ibe keel to be made ftnight, but put upon block i laid with 
a concave curve, an inch for every 30 feet, to make it lis with a convex curve 
exactly under the main frame for an allowance for thetendancy of all fhipc to 

- o. 5. 

Extreme breadth, at the main frame, one third of the length of keel, - - 30. 0. 

Depth of the hollow at Ditto from tbe ceiling to tbe main deck, 6 tentht of 
the extreme breat'th, jg. o. 

The main frame to be between the two lower midfliip floor-timbers, ^twelfth* 
from the after part of the Jtcrapoft, 54. 6. 

The main tmnfom to be 3 fourth* of the main breadth, ------ %%. ©. 

Height of main tranfbm from the upper part of the keel atthe main frame 
to the upper part of the main deck, - - -- -- -- -- -- - jj. o. 

Rake of the Item to be formed fo a» to admit the hudding end* of tbe en- 
trance and bows to form the fame curve a* the water-line from the ft cm at the 
harping towards the main frame. And this water-line at the harping at the 
upper part of the bends or the bows, as well at for the buttweki aft, at tbe 
load mark, to be formed from tr.e fweep of a circle of half the t fourths of 
the main breadth toward* the main frame from the Aem ami flernpolt, which 
fweep i* from - II. 3. 

And the bows to San (re out with tbe rake of the ftem, till they are formed 
by the fweep of a circle of half the main breadth, at the guu-walc aciidfliips at 
the main frame, for the rcafoni given. 



her 
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her main body had the fame convex curve downwards as the fheer 
of her bends ; but before launching I defired my Nephew to try, 
with a tight line, how much the bottom of her keel curved 
downwards under the midfhip frame, which he did, and found it 
but 7 eighths of an inch, inftead of 3 inches for her 90 feet keel, 
according to my propofed rule of an inch to every 30 feet in length 
of the tread of the keel ; and to try with the line from a knuckle 
timber by the Hem to the taffarel rail, and make a mark upon the 
Pole fixed at the fore part of the main hatch-way, to obferve, after 
being launched afloat, if he could perceive the height and weight 
of the head and ftern, having then no bearing in the water to 
fupport them, to drop any thing ; but he could perceive none ; 
yet when put upon ftraight blocks in the Graving-Dock to be 
meathed with copper to her light water marks, and with wood 
fheathing to her load marks, fhe appeared to me to bear harder 
upon the fore and after blocks than on thofe amidfhips. 

But it was juftly obferved that thefe trials mould be made by 
light, and not with lines, for they always fag downwards. I 
therefore got Mr. Elliot, the Drafts-man (before her going into 
the Graving-Dock after a feven months voyage to Jamaica, which 
mud fix the form in which her bottom fwam when afloat) to ob- 
ferve from the fame knuckle timber forward to the tafraral rail aft, 
whilft a carpenter's rule put againft the fide of the mainmaft was 
feen exadtly in that line, and a mark made there, when afloat, 
with a clean hold ; and the trial was again made in the fame man- 
ner, after me cameadry upon ftraight blocks in the Graving-Dock, 
and this mark upon the mainmaft was found an inch and half above 
the other, by the head and ftern being railed fo much by the 
ftraight blocks, which makes it evident that her forefoot and heel 
mud fwim above an inch below the lower part of the keel under 
her mainframe; which important defed: muft be allowed to in- 
creafe, and the bad confisquence attending it, in proportion to the 
hogging of the keel and main body of all ihips, as have been Co 
very often mentioned. A certain proof confirming that this veflel 
hogged, is, that when (he came upon ftraight blocks in the Grav- 
ing-Dock, her copper fheathing was vifibly wrinkled at her fore- 
foot and heel, and her main ma ft then funk an inch and half. 
Therefore to remedy further this defeat of hogging, and that of 
(hipping water in the open waift which is common to all open- 
decked frigates, deferves further notice and attention. All large, 
open, deep wafted frigates may be juftly faid not only to be weak 
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fl.i\ h much m *^ at $ art ' wn,cn ten£ k greatly to make them hog, but ahb to 
*'jtcr? Uc be dangerous to a great degree when deeply loaded. On a voyage 
in 1738 to Madras and China, when our Ealt India mips had 
open waifts, not having water to go over the Flatts in turning to 
windward down the Swin, the common track for our deep loaded 
colliers, our vefTel fhipped and leaked fb much water, that it took 
all the pumps to keep her free, fo that when we got into the 
Downs, the crew protefted againfr. going the voyage without her 
being lightened, but, a 50 gun fhip of war being near, a fignal 
was made, and they came and took the principal ringleaders out, 
and we proceeded on the voyage. 

I would recommend therefore, in all large frigates, to allow 
breadth enough to build them with a Mum-deck, what they now 
call three deckers, which has many great advantages attending it. 
APiufh l - This affords great and good accommodations for the crew, and 
tieck at- makes it fo eafy for them to run quite fore and aft upon it, that 
£ith td nu- they can work and manage the fhip much ealier and readier by it. 
nyadvan-2. When deep loaded, it prevents thofe heavy waves of water 
being lodged upon deck, where the quick work is commonly leaky, 
as above mentioned, and thus may fave a fhip from foundering. 
3. It fills up that weak and low part of the waift amidmips, as 
may be obferved in the frigates waift, plate I. figure 1, and the 
flufh-deck going over it, flrengthens the whole frame of the fhip, 
fo that, like a firing to a bow, it helps greatly to prevent the fhip's 
hogging ; and to do this more effectually I would recommend the 
prcfent practice of building our Eafl Indiamen in London, which 
I reckon are the beft and compleateft merchant's fhips in the 
world. They put a good chock lengthways upon the upper part of 
the keel between every floor timber within an inch of their height, 
and clip all the floor timbers, with the kelfon as they term it. 
And with the curve downward as recommended will certainly add 
great ftrength to a fhips bottom. 

This bad property of the Ship Hall fhipping water at her 
gangways, was cured by laying a fpar deck upon her, though left 
room to flow a large long boat on the main deck, which made 
her anfwer fb well for that trade, that the fame Ownery, built 
another fhip upon the fame principles with a flufh-deck fore and 
aft, with a pretty long quarter deck above ; for the cabin and 
Peerage in a plain manner for the fame trade, but without the 
ornaments of carved works for a figure head and quarter galleries, 

&c. 
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On Ships built by the foregoing Rules. 

&c. but only a knee head for the fupport of the bowfprit, and 
called her the Elizabeth. 

I think it neceflary to remark here, that in building this (hip, 
that my rule to form the bottom and keel with a covex curve 
downward in her length was ftrictly adered to, (as recommended 
for the building the (hip Hall.) And it gave me great pleafure, 
that after her firft voyage they put her in the Graving- Dock upon 
ftraight blocks, to lock at her bottom where I oblcrved flic re- 
tained what I call the neceflary curve of her bottom and keel un- 
altered, that when (he came adry, they put what may be called 
thin wedges under her keel, fore and aft, to fupport the curve 
whilft in the Dock, as fhe retained it, though they had flowed 
both her fteerage and cabin full of Sugar and Rum, which I 
thought would have altered this curve of her bottom, which I 
reckon contributes greatly to give (hips the mofl important good 
properties, adding to their ftrength, flowing, failing, fleering, 
flaying, and wearing. Therefore I think no pains or expence 
fhould be fpared to try the beft rules that are the mofl likely to 
make the fafeft, dry, wholefoineft, and mofl profitable (hips for 
fea fervice. 

Not finding fufficient room to reprefent my ideas for rules to 
form merchant's fhips hulls from that drawn by my friend 
Thomas Mitchel, Efq. at the top of plate the firft. I got 
Mr. Elliot, to draw the fmall Drafts of the Ship Hall, as par- 
ticularly difcribed page 38, and put at the bottom of plate 
the firft. But thofe (hips defigned for three deck frigates, will 
require cither her main deck laid lower, or fbme more breadth to 
anfwer carrying guns. 

The very hard trials thefe two fhips have met with, and the 
very extraordinary manner they have bore them, fully confirms me 
of the very great benefit and advantage their curved bottoms in 
their length has been to them. Therefore no pains or expence 
fhould be fpared to give this form a fair trial, for I am thoroughly 
convinced that it contributes very greatly to prefervc them from 
damage, both a ground and a float. 

The Ship Elizabeth, happened to meet with a great mif- 
fortune full loaded with rum and fugar from Jamaica, in coming 
into our docks with a falling tide, grounded upon a narrow lhoal 
ridge, with her midfhip and main body obliquely upon it, when 
deeper water at both ends, (lie healed off toward the main deep 011 
her beam ends, and laid a long time quite a dry, fir ining fo much 
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On fixing a Ship's Form-Gage to regulate her Stowage by. 

that they was obliged to nail hides over the weather fide of her 
bottom, and had very hard work to get her floated to the quay to 
discharge her, and in the repairing dock found a great many of her 
futtocks and one flooring broke, yet the curved part of her main 
body retained its curve, though both ends had flraightened ib that 
the keel lay fair upon flraight blocks. And I reckon if (he had 
been built with a flraight floor upon flraight blocks as the common 
practice is, her back would have been broke fo as to increale greatly 
the expence of her repairs. 

The Ship Hall, this lafl time at Jamaica, in order to increale 
her freight home, after flowing her held and middle deck full of 
fugar and rum, (lowed her main deck lull from the fore part of 
the ftecrage to the fore part of the fore hatch-way, which con- 
fequently lying lb high above water railed the center of gravity, 
and made her both deeper and crankcr than flic ought to have 
been, and m great danger of fagging the curved part of her 
main body downward to open the buts as often before mentioned 
to make ner leaky, but I reckon that the prefliire of the water 
upward againft it* not only kept her tight but bore this ex- 
trordinary weight, that when (he was discharged, they found had 
broke all the hold ftanchions from the after part of die main hatch- 
way, to the fore part of the fore hatch-way ; and two of the hold 
beams of the lower deck that was reckoned to be fettled near fix 
inches in the middle, and all the ftanchions and two of the beams 
of the main or middle deck broke, &c. which feems to have 
occurred to thofe two mips ; to confirm, and prove the flrength of 
the principle of thefe curved bottoms, and the advantages attending 
them both a ground and a float. 



On fixing a Ship's Form-Gage to regulate her flowage by. 

ALL mips of any confequence are built with flanchions fixed 
from the kclfon to the middle of all the lower deck beams 
fore and aft, in order to fupport them in their exact regular hci^i.t, 
as well as the whole frame of the fliip in the regular form in 
which (he was built upon the flocks. Yet, notwithilanding thefe 
fknehions, die important and dcflruclive ljcis which have been 
related, prove from experience, that our fhip's bottoms hitherto, 
by the prellure of water and improper llowage, have generally 
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On fixing a Ship's Form-Gage to regulate her Stowage by. 

"been hogged upwards, or fagged downwards, and mod about the 
midlhip frame or main body of the (hip, which is commonly about the 
fore part of the main hatch-way, which naturally makes it the only 
.and beft place to fix the Ihip's Form- Gage, where cither the hogg- 
ing, or fagging of her bottom may be obferved and feen fooneft 
and beft, to regulate the ftowage of heavy materials to the grcatcft 
advantage, fo as to keep her bottom nearly in the fame form in 
which ihe was built. 

Therefore, to fix the Form- Gage to the beft advantage, I 
would recommend the ftanchions under the lower deck beam at the 
fore part of the main hatch-way to be fixed a little ftiorter than the 
reft, fo as to have about a quarter of an inch play at the tenon, or, 
as it is called, the tennent, at the top ; and the Gage to be nailed, 
or fcrewed faft, to the top of the after fide of the ftanchion, made 
of a piece of flat iron about half an inch broad, and a quarter 
thick, and bent fo that it may rife and fall with the fhip's bottom 
and ftanchion freely, up or down, in a fmall groove made for it 
perpendicular in the after part of the beam to about half an inch 
above the upper end of the Gage, to fave it from being hurt by 
any thing going up or down the hatch-way ; and this after part of 
the Gage to be graduated, and marked, with a file or cold chilfcl 
into inches, halves, quarters and eighths of inches, like a car- 
penter's rule, for a ftandard mark o. i. ii. iii. iiii. inches upwards 
to the top of the Gage, and one inch downwards below the 
ftandard mark, and a fmall thin plate of iron, fuppofe three inches 
long, and half an inch broad, let it fair with the beam, and fcrewed 
to it with what is called wood fcrews, right acrofs with the upper 
edge, exactly even with the ftandard mark of the Form-Gage 
when the ftiip is upon the ftocks ; and when ftie is launched, I do 
not in the leaft doubt but that the upward preflure of the water 
will act upon the bottom inftantly, and caufe the ftandard mark of 
the Form-Gage to rife above the crofs plate, and thus point out 
plainly the quantity of ballaft or materials which is required to be 
flowed in the bottom of the main body of the (hip to counter-act 
this upward preflure, and to bring the Gage and bottom to its 
lt;mdard form place, to prevent the tendency to hog the bottom ; 
which is neccflary even though a fhip is defigned to be laid by for 
a time. 

So that it appears to me that if this cheap, eafy, Ample method, 
was fairly tried and duly attended to, as the ftandard mark of the 
Gage rues and falls with the prevailing preflure, either to hog or 
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fig the fhips bottom, it would certainly be a guide to point out 
how ballaft, heavy cargoes, or materials ought to be trimmed, or 
flowed, more or lefs fore and aft, higher or lower amidfhips in 
the main body of the fhip ; as will be more particularly recom- 
mended hereafter, when treating of flowing and trimming of lhips 
to the grcatefl poflible advantage for fafety and failing. 

And thus by the help of this Form-Gage, we may hope, not 
only to avoid fueh deflrudtive and fatal confequences as often attend 
bad flowage j but to anfwer the important purpofe by good 
llowagc, to keep mips' bottoms nearly in the form in which they 
were built, as has been obferved, which befides all other advantages 
above mentioned, will contribute greatly to make them wear much 
longer, ftrong and tight fhips. And the Hall breaking the 
flantions on her middle deck, fhows a Form-Gage is wanting oa 
the top of that flantion as above mentioned. 



On HAUSE-HOLES. 

TH E many difadvantages I have fcen to attend haufe-holes 
being too fmall, makes me think it requifite to mention 
here, that it is abfolutely neceffary that all haufe-holes fhould be 
made big enough at firfl; to admit the lhip's cables, when fpliced 
with a fhort fplice, to go freely through them. 

On fixing the RUDDER. 

AS the management of all failing veflels, may be faid to de- 
pend entirely upon the rudder, to fleer, flay, and ware 
them, therefore the utmofl attention is required to have it fixed by 
the beft rules which have been found from experience to make it 
anfwer its important purpofes to the greatcfl pofiible advantage, 
and not at random as fhips and veffels may happen to differ in their 
breadth abaft, or have more or lefs room for the helm to be put 
over to make the rudder to traverfe to a greater or lefs angle from 
the direciion of the keel, by which principle it adts to manage the 
fhip as occafion may require. Therefore here I think it neceffary 
to remark, that the power of the helm to manage the fhip depends 
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On fixing the RUDDER. 

more on her head-way through the water, than on any great angle 
it can be put to. For when a (hip has no head-way, the greateft 
angle the helm can be put to has no effect upon her ; nor when flie 
gets head-way with the helm amidships, it does not act with any 
power, till it is put to an angle from the direction of the keel { 
then it is that the rudder begins to act, as what is commonly 
called a ftop-water, but, more properly, may be called a ftop-way, 
by the water acting again ft either fide of the rudder that is put over, 
to turn the fhip's item the other way, in the direction of the tiller, 
to fteer and direct her head, as occafion may require. And in 
proportion as the helm is put over from the direction of the keel, 
the rudder ftops the Ihips head way through the water, and it is 
well known that no veflel will ftay that does not keep her head- 
way till (he brings the wind right a head. Yet I have feen in 
boats, and veflels of 40 tons and upwards, where the rudder and 
tiller admitted of it, ignorant people put the helm almoft right 
athwart the ftern in (lays, which tends more to ftop the veflel 's 
head-way through the water, than to bring her head round againft 
the wind and waves from one tack to the other, thinking they 
cannot give the veflel too much helm in ftays, and not conlidering 
that when the helm his put right athwart the ftern at a right 
angle with the keel, the rudder then acts only to ftop the veflel 's 
way, without any power to turn the ftern to fteer her, which 
proves how neceftary it is to have the rudder fixed by the beft rules 
to prevent fuch bad practice. 

On enquiring what was thought to be the beft angle for failing 
veflel's rudders to be fixed to traverfe to, I was told by my friend 
Mr. Henry Bird, (a great ftiip-buildcr at the Greenland Dock, 
London,) that 33 degrees, or 3 points of the compafs, had been 
long the moft approved practice. But many people argued that 
45 degrees, or 4 points of the compafs, would anlwer the purpofe 
better, which made me try experiments with a well formed model 
of a mip in a ciftern of water within doors, with her rudder fixed 
and marked to traverfe to 4 points of the compafs. She was 
pufhed right forward with equal power in one line of direction 
through the water, firft with the helm amidftiips, then altered to 
a point of the compafs each trial to 4 points ; but fhe made a lefs 
fweep and (hortencd her diftance through the water each point the 
helm was put over, fo that Ihc went much farther with the helm 
amidfhips before ftie ftopped, than with the helm fixed at 4 points. 
But to have it further confirmed that 33 degrees is a furlicient angle 



On fixing the R U D D E R. 

for the rudder to traverfe to, having the management of our three 
long Graving-Docks at Liverpool, where we have in common 19 
or 1 2 mips at a time repairing and cleaning, I took the opportunity 
with a bevel to try the traverfe of many mips rudders, Dutch as 
well as Englifli, both full for burden, and (harp for failing, and 
found none to traverfe 33 degrees, but moftly about 30 degrees, 
and feveral about 28 degrees, and have often obferved fmall vefiels 
that had long tillers came over the top of their round-houfes which 
could not traverfe above 20 degrees. From thefe remarks I think 
we may draw a conclufion, that 33 degrees is a fufficienr angle for 
the rudder to traverfe to, and ought to be fixed for the beft rule. 
And the beveling of the fore part of the rudder and its bands 
ihould all be made to admit of that angle, which may give the 
utmoft power to the helm to govern the (hip to the greateft ad- 
vantage on important occafions, becaufe the fafety of the whole 
often depends upon it. 

The rudder of the above mentioned (hip, Hall, was trkd 
and found fixed at this angle, with three inches of the main and 
three of the falfe keel, (fix inches in all) going under the fore part 
of it, as before related. 

Therefore, by what ever method a (hip is defigned to be 
fleered, flops mould be put to prevent thoughtlefs people, as 
abovementioned, from (training things to put the helm further 
over than 33 degrees, or 3 points of the compafs. And as (hips 
are fometimes loft, by lofing their fteerage in narrow channels, 
from having their rudders unftupped by ftriking upon the ground* 
I thought it fair to relate an inftance we had at Liverpool of a 
mip being loft by the lofs of her fteerage, though her rudder was 
hung in the manner difcribed in the firft Edition, page 17, as 
praclifed at Parkgate, near Chefter, with eyes in the bands of the 
rudder, as well as thofe on the fternpoft, with a long iron bolt to 
go through them, which permitted the rudder to rife about 20 
inches when ftriking upon the ground. This Ihip, coming into- 
Liverpool too early of the tide, ftruck upon the Bar and beat over 
it, but got fo much damage that (he filled with water ; the rudder, 
as expected, did rife in ftriking without unfliipping, but bent the 
long iron bolt crooked into bights, fo that it would not traverfe to 
fleer the (hip on fliore in the river, when (he might have been 
fwed, but (lie was drove above the town in deep water, and totally 
loft. 

This 



Digitized by Googl 



On fixing the RUDDER. 

This inftancc, I think, is a fuflkient proof that this Parkgate 
method of hanging the rudder did not anfwer the deligned purpofe, 
and that it is therefore beft to continue the common practice to 
hang them with vvhut I would Call rudder-bands, whether made of 
iron or brals ; with eye-bands upon the fternpoft, and pointed 
bands upon the rudder, (a name more proper than that obfeene one 
we commonly give them,) and to prevent the rudder as much as 
poffible from uniliipping by ftriking upon the ground. I would 
not only recommend it to be well wood locked, but alfo not to be 
made fo long, and to go fo low, as to be in the fame line with the 
lower part of the keel, as cuftomary j for it (liould be conlidcred, 
that fliips commonly fwim by the ftern, and that, in a rough lea, 
it is w ith the 'fcending motion that thty ftrike the ground alt firft, 
and the after part of the rudder, being loweft, muft naturally in 
roportion be the firft part that ftrikes hardeft, which unihips or 
reaks it. Therefore the fore part of the lower part of the rudder 
(hould go no lower than within 6 inches of the lower part of the 
keel, and the after part than within 8 or 10 inches j and the after 
part of the keel ought to project about 6 inches under the fore part 
ot the rudder, and to be rounded at the after end : the having an 
iron flrap juft before this projecting part of the keel will ftrcngthen 
it, and be a guard to prevent the rudder from being unfliipped. 
This I have fecn put in practice with a common fized rudder, and, 
by the commander's report, the mip fleered very well, and kept 
j-opes fiom getting into the heel. — I have oblbrved a common 
practice in many (hips, in order to mend their fteeragc, of making 
their rudders broader : inftead of ufing a folid piece of light wood, 
they have two battens nailed on each fide of the flat part of the 
back of the rudder, not confidering that the extent of the flat of 
the after part of thefc battens, and the great vacuity between them, 
makes the fhip tow a proportional quantity of eddied water after 
her, and the particles of water being known to have both at- 
tractive and cohefive properties that require force to part them, they 
muft therefore naturally retard proportionally both the mips foiling 
and fleering; and efpecially, when the helm is hard over either 
way, they muft hinder her Hern from turning in the direction of 
the rudder to turn her head as occafion may require. Therefore 
when a fliip requires her rudder to be made broader to mend her 
fteerage, I would recommend to ufe a folid piece of light fir, 
which is much lighter than water, and the after part to be rounded 
to a half circle, as the back of all rudders ought to be, which ad- 
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mits the particles of water to clofe on each fide to the middle, 
walhing the oihcrs off from the back of the rudder, which mult 
help both the failing and fleering of a ihip. And the cut-water 
fhould he rounded in the lame manner.— To prevent the moulders 
of the pointed bands upon the rudder from rubbing upon thj tye 
bands upon the fternpolf, which makes the helm truvctie haid, 
inltead of what 1 call a blind band upon the fternpolt, J have icen 
put in practice a more iimple method of only a hall rounded piece 
of iron about eighth inches long, one and an half broad and tlnciceft 
at the top, and one inch below, with two nail holes, tiie flat part 
to be let into the llernpoft about hall an inch, to ftand perpendi- 
cular, for the upper pointed band on the rudder to Mt upon the 
upper end of it, which will keep the moulders from rubbing, 
equal to a blind band. And 1 cannot help thinking, that if there 
was a flat iron bar with hoks to fallen it with r.uih. wood ferews, 
it formed to fit to the fore part of the projecting p.<rt of the keel, 
as mentioned for the ihip Hall. And r<preiei t.d in plate the 
1 2th, to form an idea ot the make liiiit redder. And 1 would 
further recommend that the lower pointed band of the complete 
radd'.T, might be fixed lb low, that its point might tuin as a pivot 
upon it in conjunction with the upper band as above mentioned, 
and 1 would h.;ve it formed to be let in even with the wood, and 
to reach four or five feet forward under the faifc keel to prelerve 
it from being beat off. ^.nd this lower band of the rudder fo 
much lower than common, will greatly ilrengthen us bottom from 
being hurt by ftriking aft. 



On M A S T S • and YARDS. 

I PROFESS myielf an advocate for as t. unt lower marts as can 
he weil fuj ported on end, :;nd lhort yams, from the example 
or mips in the coal and timber trades to London, and from the 
cxpeuence I have had ol mips failing faller upon a windiiom 
fhortncnn.g tl.eir yurds, which n ult calc them by making every 
thing lighter, in propoition as the yards are rtiorter. E\en the 
cxpence is lefs at fiifl fitting out, and to the fliip and even thing 
aloft in wear and tear afterwards, and in lading her with fewer 
hands. 

A i. J marts which arc to be made from crooked poles, fhould be 
made and fitted to ftand with the back alt, that is with the pro- 
jecting 
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jecling or crooked ends forward, which will make them Hand up- 
right without that great ftrefs upon the (lays, which mvift adt 
againft all the other rigging, to prevent the malls' heads from rak- 
ing too much aft, which is moll commonly the cafe. And when 
lower mafls are obliged to be nude from fquare balks which are 
not thick enough to make them proportionally round, to take only 
a little of the four corners off is l'ufficient for the lower mart, 
where neceffity requires to make the moll llrength from a fingle 
balk. 

The method we now practice of having few blocks,, and little 
tophamper aloft, for eafe and neatnefs, is certainly right, and 
mould be purfued as far as it can be with fafety ; but I would ad- 
vile, not to carry this falhion to an extreme, by having too many 
{have holes cut in the mails' heads, for I have known many top- 
marts break in the pLice of the fliave holes, under the rigging. 

A topgallantmast going up and down abaft the topmafls, 
as I have found from experience, anfwers many good purpoles in a 
cruifing fhip, and is a great advantage to a Ihip that mull often 
turn to windward, as they may be ft ruck, and kept clofe ftruck 
occasionally, with the whole topfails trip, as reprefented plate the 
2d. figure 1. 



On SHIPS' SAILS. 

TH E fquare (ails, fuitablc to taunt marls and Ihort yard9> as 
here recommended, will be in proportion, deep and narrow, 
which will trim and Hand, much fairer upon a wind, than if they 
were mallow and broader; and, if the Ihip's employ require it, 
will admit of larger llayfails ; fuch ftayfails as arc now made with 
judgment, not to hoWl too high at the back of the fquare fails, to 
fhakc the wind out of them, but which permit all the fails to Hand 
to great advantage, clear of each other, as may be feen in the front 
plate, where the (hip is reprefented in a light breeze failing clofe 
by the wind. Narrow 

To endeavour to make a Ihip fail by the wind, and turn well to 
windward, deferves the greatclt regard, becaufc fafety, as well as r*i» re- 
many other great benefits, depend upon it. The good effects of ££ nmcn <* 
deep and narrow fquarefails, cannot be better recommended as 
anfwering this purpole, than by the performance of lliips in the 
coal and timber trades to London, though the dcligned properties 
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in building and fitting thefe (hips, arc burden at a fmall draft dC 
water, to take and bear the ground well, and to fail with few 
hands, and little ballaft ; yet thefe (hips perform fo well at fea, 
that government often makes choice of them for fliore (hips, in the 
mod diftant naval expeditions; and in narrow channels among 
jfhoals, and in turning to windward in narrow rivers, there are no 
mips of equal burden can match them, which I attribute a great 
deal, to their deep narrow fquarefails, which may be ©received to 
trim fo flat and fair, upon a wind, that all the canvafs (lands full, 
at a proper angle from the direction of the keel, fo that the wind 
goes freely off from the lee leech of thefe fails, without being much 
altered in its direction from one fail to the back of the next, which 
is not the cafe, when a (hip's fquarefails are fo broad as to overlap 
tach other much, one fail then (hakes the next to it, and they ex- 
tend fo far to leeward, that the lee meets make the after part of the- 
canvafs, or lee leeches, (land rather as fo much back fail to flop 
the (hip's way, or only to prefs the (hip's fide down and to leeward, 
which is the effect of all the canvafs in a (hip's (ails, when it does 
not (land at a proper angle with the direction of the keel, when 
a (hip is failing clofe by the wind. Where a deal of canvafs is 
wanted, to fail fad large, the narrow deep fquarefails have m 
height, what they want in breadth ; and the flying fails, including 
the topgallantfails as fuch, being all of lighter canvafs, may be 
made as large as things will admit of, to anfwer this purpofe in 
little winds j and when it comes to blow fo (Irong, that thefe flying 
fails cannot be carried, then the (landing fquarefails will be found 
broad enough. 

I had the yards of a frigate-built (hip (hortened fo much, and 
the main fail made in proportion fo narrow, that the maintack wa* 
hauled down through iron-bound blocks which hooked to eye-bolts 
ticks within board, fixed for that purpofe, and which made the (ail to 
tofta'd u (land much better, and work much ealier than when at the cheftree 
fertowmd without board. 

waru as 

maioucks The foretacks of all (hips fhould be made to (land by bumkiris, 
or at the cat -heads, &c. as far to windward as the maintacks, by 
which I have experienced, the fore fails will (land as near or nearer 
the wind, than the mainfail will when trimmed at the fame angle. 
For the fame reafons, a collier's forctopfail (lands upon a wind 
without a bowline, as the wind acts upon the head fails, without 
being turned more aft from one fail to the other abaft it. 

I HAVE 
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I have taken the angles the principal fails Hand at, from the ^l* '"s 1 * 
direction of the keel, on board of a fhip, ami of a floop, as they J' when* 
have been turning to windward with a pleafant breeze j the (hip's Swi!l 
mainfail and forefail, with their topfails and topgallant fails above 
them trimmed, and flood at three points of the compafs, which 
was at juft half the angle the fhip ftemm'd from the dire&ion of 
the wind, which was at fix points upon each tack, but the crofs- 
jaekyard at the fame time required to be braced up to two points, 
and the mizentopfailyard to a point and a half, fo that the plain or 
body of the mizentopfail ftood at a point and three quarters, or 
1 9 degrees ; the mizen ftood at about a point and a half or 1 7 
degrees, and the ftayfails between the marts ftood at about the 
fame angle, 17 degrees, when drawing full, and by the wind* 
The floop ftemm'd at five points of the compafs from the direction 
of the wind, when her mainfail, forefail, and jib ftood at about 
half that angle, or two points and a half from the direction of the 
keel upon each tack. 

In ihips deftgned to cary many fmall fails in little winds, I have 
had the experience of turning to windward with 30 effectual fails, setting 
fet in a fimple eafy manner, and had them drawn, when in real ™ a ^^* 
practice at fea, and they were as reprefented in the front plate, maun/ 
Befides two jibs, foretopmaftftayfa.il> fpritfail and fpritfailtopfail, 
which are known to ftand very well upon a wind, we had a fbre- 
ftayfail ftood very well by our foremaft ftanding well aft, and the 
fbretack well to windward, as before recommended , and by hav- 
ing two (heaves in each truck, at our long topgallant marts' heads, 
we hoiftcd the topgallant royals up to the trucks by the fhcaves 
on one fide, and the main and mizen fpindle ftayfails by the fheaves 
On the other fide of the trucks, at the main and mizen topgallant- 
marts heads, we fet a gaff topfail with a light yard flung by the 
thirds, hoifted up through a block at the after part of the cap at 
the mizentopmefthead, the tack hauled down on the weather fide, 
to the after corners of the mizen top, and the fheet to the gaff end. 
This fail was eafier managed, and ftood more to advantage, than, 
when fet with a cumbcrfome heavy gaff, rigged at the mizentop- 
maft head for that purpofc. We fet a large driver with a light 
pole for a boom, with two tail blocks at the fmall, or outer end, 
which we run out aft on either fide, and lafhed it to the rail, fo 
that the blocks on the outer end ftood right aft, facing the middle 
©f the ftern, upon either tack, the driver flung by the third of the 
yard, like a lug-fail, hoifted wkhin about four feet of the end of 
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the mlzcn gaff, which was about three feet longer than the mizea 
required it, on account of this fail : the tack hauled down to the 
wc.ither quarter piece on cither tick, and the fhcet to the block 
ami i hips, with a bowline hauled to the mizen maft, which made 
the fail ftand fair upon a wind, at an angle of about a point and an 
hz)f, or 1 6 degrees from the direction of the keel; we fct a fore- 
topmaft lluddingfail for a waterfail, the yard flung by the third, 
hauled out to the other tail block at the driver boom end, with the 
ft night leech or the iheet clue uppermoft, and made faft to the 
we r.ther corner of the ftern rail, and the lower clue had two fheet* 
or lines led into the aftermoft gunport or fcuppcr in the waift on 
each fide, fo that in tacking when the wind was near ahead, wc 
lhifted the fore part of thefe fails to the weather fide, which 
trimmed them ready for the other tack, by which means they pre- 
vented the fhip from falling too much off, and had good effect 
upon her failing in a light breeze of wind. But when it came to 
blow frefh, the wind, reflected from the mizen, fhook the driver 
lb much that we took it in when failing dole by the wind,, and 
when we rigged in the boom, it lay fiiug fore and aft on one fide, 
ftopp'd to the rail, and was much more out of the way than a 
cumberfome heavy yard, which is often uled for a driver boom,, 
and which, lying acrofs, is inconvenient, and holds wind when 
the (hip is failing clofe hauled, and can only fcrvc to let the fail to 
advantage, when failing with the wind quartering, or before it. 
But I muft own the late improvement of the long boom mizen, 
greatly furpaffes the driver failing upon a wind. 
On foiling J N failing any tiling from the wind, to right before it, we eafily 
large with fhifted our driver boom to different parts of the ftern, and by the 
many ail,, ro p es at ^ j^y^ en( j w ithin board, trimmed it as the wind 

required, fo as to make the driver and water-fail ftand as fair and as 
far, or farther, out from the fhip, as could be done by a )ard 
acrofs for a boom, as abovemcntioned. We let topgallant ftudding 
fails, without troublefome and comberfome booms on the topfail 
yards, by having thimbles fixed at the outer end of the topmaft 
ftudding fail yards, we kept the tacks reeved and both ends made 
faft to the inner yard-arm, fb that they could be come at from the 
topfail yard-arm to bend the tack and haul it out, which fpread 
the fails and made them ftand very well, and fhewed with the dri- 
ver and water- fail as in plate the ift, where the fhip is reprefented 
failing with all fails fet, with the wind quartering. But I muft 
own we were obliged to flop the inner yard-arm of the topmaft 

ftudding 
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fhidding fail, with the outer ga : et of the topfail yard-arm, when 
the fail was let abaft the topfail, to prevent die outer yard-arm, 
from flying forward. 

It is faid th..t we have fliips that will bear and carry fail fo as to 
get to windward, or keep clear of a l.e-lhore, as long as canvafs 
will ftand. In luch a cale fafety muft often depend upon the fads, 
therefore the method of making them mould have all the ltrength svi, f 10ir 
that can be given to prevent their fplitting in times of danger. eaT'th* 

It would contribute greatly to make canvafs Hand a ftorm, and matii'ig. * 
wear much longer, if the fails were made with roband, grommet, 
and point holts, in the middle of every learn, and about half an 
inch lower down in the iaik than thofe holes that are found 
neccfiary to be between the fcams, and which fall in the lingle 
part of the canvafs. By this method the greatdt ftrain will be 
upon the feams, which are the llrongeft parts of a fail, and will 
bear a greater ftrefs than they will by theprefent practile of making 
all the above holes in the lingle part of the canvafs, clear of the 
feams, which is done to avoid as 1 fuppofe, cutting and fewing 
through fo many folds of canvafs ; for there is now made about the 
fame quantity of holes as I would with to recommend here, that 
is, a hole in each feam and one midway between, which is enough 
for any fail, and for the fail that reefs by the foot, a point hole in 
each fcam is found futBcient. 

I have tried to manage the fails in a crufing vcflel, and in cod- 
fmacks when fiming, with robands and points in the learned parts 
of the fails only, in order to reef and unreef them with more ex- 
pedition, and lay the more ftrefs where the principal ftrcngth of 
the fails lay, but found from experience that it requires robands 
and points in the middle part of each cloth, to confine the fails 
cleverly to the yards and gaffs ; therefore the holes that are made 
in the lingle part of the canvafs ought to be a little high r up in 
the fail, that the principal ftrefs may be upon the foams which I 
reckon is about three times as lining as the lingle. part of the can- 
vafs. When the fail is fcam -pricked, as all the foul weather fails 
ought to be, in a zigzag or ferpentine manner, as foon as they are 
ftretched a little by wear, if the fails are not confined to the yard, 
flays and gaiFs, more by the framed p..rt of the fail than by the 
Jingle canvafs, the weight of the feams will contribute to fplit and 
wear out the fingle canvafs much fooner, cfpecially when the fails 
flap hard in gales of wind, or when obliged to carry fail in little 
v. ind with a great rolling fea. 

Instead 
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Instead of cutting thefe holes through fo many folds of can-, 
vafs at random with a knife, I take the liberty to recommend to 
have a round hollow tool or gouge with a mallet, and a block 
upon the knees, lor the purpotc of cutting the holes more re- 
gular. But it is in this as in other propofid improvements- It if 
ditficult to get people out of the common practice, and ibme 
tradefmen have fuch contracted notions, and not alhamed to fay it, 
that the ltrength of work is thecLcay of trade. B^t in all thingt 
belonging to Ihipping encourages trade in general amongft u&. 
And 1 would have all well paid for ufeful improvements. 



On RIGGING and ROPES. 

WE mould avoid all unneceffary rigging, as well as blocks, 
for every tiling that the wind blows upon, about a lhip # 
which does not lland in the place of direction with the tails, is a 
Rope* a- hindrance to the lhip's tailing upon a wind, therefore the running 
i^hest* risgi n ,g mou ld not go double, where lingle will anfwer the purpofe. 
be cable The clofe net- work with bobs, which I have teen hanging under 
^ the fore part of thips' tops is ufclefs tophamper and crow teet 
there, and in my opinion, does more harm than good. 

I would advitb to have all ropes above fix inches round, to be 
. cable (or double) laid, that is with nine ftrands, inftead of three, 
with the fame number of yarns ; for reafon as well as experience 
teaches us, that in all fingle or fhroud-laid ropes with three ftrands 
only, and above fix inches round, the out- fide yarns in each 
ftrand are llrained in making the rope hard enough, by being 
worm'd or twifted round at ib great a diftance from the centre, 
that the yarns about the middle of the ftrands arc by that means 
made to be flack, Co that before they come to bear a itrain, the 
outfidc yarns muft be broke. That this is a fact may be preceived 
when opening a ftrand of a large lhroud-laid rope ; one fees there 
the infide yarns are drawn up Hack when the outlide yarns are worn 
out and broke ; for which reafon I would recommend the (landing 
rigging, above fix inches, to be cable-laid, with the fame quantity 
of yarns, which will be ftronger than the iliroud-laid rope, in pro- 
portion, as all the yarns lie in a ftraighter direction with the length 
of the rope, confequently, they all bear the more equally a part of 
she Itrain. 

I have 
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I have tried the ftrength of a number of threads together, 
made fall to a Icale beam, ill, laid in a llraight direction, without 
any twill, like to a felvage; 2d, the fame number moderately 
twilled; 3d, an equal quantity twilled more, and 1 found from 
repeated experiments, that thofc with the moderate twill, bore the 
greateft weight before they broke, and that a number of threads 
joined to gether will not bear a proportional weight to one of them 
fingly, that is, ten threads comes a great way fhort of bearing ten 
times the weight that one thread bore fingly, and hence I conclude, 
the cafe is the lame with a rope and one of its yarns. 



Hints for Supporting Ships Malls with Eye- bolt Chains, inftcad 
of Hemp-rope for the Handing Rigging. 

THE very great llrain I have feen eye-bolts bear on board 
(hips, makes me think that their malls may be fupported 
by eye-bolt chains to great advantage, inftead of rope which is 
now grown very dear in proportion to iron. 

Experements might be eafily tried to confirm or confute this 
opinion, by taking, fuppofe three fathoms of Ihrowd rope, and 
make three fathoms ot eye- bolt chain, made of fuch tough iron 
as the whale harpoons are made from the fame weight as the rope, 
fuppofe the links of the chain to be two or three feet long, ac- 
cording to the fize of the flnp, the longer they are made, the 
lighter the Ihrowds and Hays will he, bend them together and try 
with fufheient power, which llretches moll and breaks firlt the 
rope or the chain. 

If the chain gains the preference in lightnefs and ftrength 
without llretching, I would recommend an iron plate, fuppofe 
half an inch thick, or more according to the lize of the Ihip, to 
be worked together fo as to lie lair and flat, jufl broad enough to 
cover exactly the upper four fquarc part of the threftlc- trees that 
exa&ly fit the mall heads, with leur holes to be bolted there, 
and long enough to be bent downwards on each fide pointing to 
the dead eyes below, with holes big-enough that the upper link 
of each Ihrowd may be hooked to and moufed, and one hole on 
each fide above them at the fore parts of the plates for long links 
for the collars of the flays to be hooked to and moufed, as reprefented 
in plate 12th, drawn from a model which I got made, and risged 

H her 
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her lower marts with wire links and thread lanyards, fet up the 
Ihrowds and flays to their proper tightnefs, tor the opinion of 
profeiTiooal men, who allowed that ihip's iron futtock plates would 
Ku;r them oik, and no doubt but a let of this Handing rigging 
would do the fame, if it was found from fair trial to anfwer its 
p iipofe. And as to preventer and llay-tail- flays they may be of 
rope and go under thefe flays as ufual. 

1 hefe hints 1 cannot help thinking deferve the confideration of 
profeiVional gentleman that have power in our incompatible Royal 
Naw, where fuch experiments lhould be firll tried to bring them 
into uie, for 1 reckon they would be proof againfl the fire of fmall 
lhot, and if broke by large fhot, having fpare etfes made for links, 
the damage might be loon repaired, and might be contrived to 
make them conductors of lighting from the mart heads into the 
water alongfidc. 

If this hint ever meets with approbation powerful enough to give a 
fair trial, I would recommend to prevent the iron links from rutt- 
ing, and feeling too cold in very cold weather for the hands going 
up and down the ihrowds } to have the links well tarred and ferved 
over with fpunyarn, or fowed over with tanned horfe-hide, &c. 



On STOWING and TRIMMING a SHIP. 

A SHIP's failing, fleering, flaying and waring, and being lively 
and comparatively eafy at fea in a florin, in n.y opinion, 
depends greatly on the cargo, ballafl, or other materials being pro- 
perly flowed according to their weight and bulk, and the pro- 
portional dimenfions of the fhip, which may be made too 
crank, or too ftiff, to pafs on the ocean with fafety. Thefe things 
render this branch of knowledge of futh conlequence, that rules 
for it ought to be endeavoured afur, if, but to prevent, as much 
as poflible, the danger of a fhip overfetting at fea, or being 
fo labour fomc as to roll away her malls, ccc. Ly being im- 
properly flowed, which is often the cafe, which appears to me 
to be one of the mofl difficult and eflential matters that con- 
cerns the management of fhips, therefore delcrves proper 
encouragement for learned men of fciencc to endeavour, to 
account tor from fixed principles, and to give reafons, why 
/hips, or the fame fhip, may be thus differently affected by ilowage, 
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lb as to inftrudt fcamen in this mod important point of duty, be- 
cauie, fuccefs as well as fafety, may greatly depend upon it; for 
it is known that our government has hid two Ihips of war built 
by the lams let of moulds, fitted in the fame manner, and with 
the fame materials, as near as poifible, yet one fhip anfwered much 
better than the other. This can only proceed from different ma- 
nagement, which induces me, (failor-iike), not to halt before I 
find my fclf quite lamed, but to pulh forward, at all hazard, to 
endeavour to explain what I know, from experience and obferva- 
tion ; which I hope will be found of fome fervice, if it only in- 
duces others more capable, to confider and treat this mofl im- 
portant fubjeel, with that attention, and to that extent, it de- 
fcrves. 

When a fhip is new, it is prudent to confult the builder, who 
may be fuppofed beft acquainted with the fhip of his own plan- 
ning, and moll likely to judge what her properties will be, to advife 
how the cargo or materials, according to the nature of them, 
ou^ht to be difpofed of to advantage, io as to put her in the beft 
failing trim ; but I would recommend trials at every favourable 
opportunity afterwards, to find out or to confirm which is the beft 
trim of a fhip for failing; as experience is the only guide, when 
fcience does not point it out. 

I was in a fine fhip which did not fail to expectation, and the ^ rf 
fault was always laid on her not being flowed to fwim at her pro- en« the 
poled trim, which was fo much by the flern, that a full part com- ™£ 
ing into the water aft near her loaded mark, prevented her flowing finding » 
the cargo fo as to bring her to that defigneet trim, but when the ftinng b * ft 
experiment came to be tried, to fwim her more upon an even keel, uim > 
fo as to keep the too full part more out of the water, the fhip then 
failed much better. I have been cruifing in concert with a fhip 
that we out-failed every way, but by their taking their anchors 
from her bows and flowing them abaft the bits, it gave her fuch 
advantage that fhc out- failed us after that, both by the wind and 
large. Being appointed from our Pilot's Committee with 
Mr. Bryan Blundell, Merchant, who had been a great and fuccefs- 
ful fhallop-racer in the Weft Indies, to go with two of our Pilot 
floops and Pilots to furvcy our neighbouring ports, to fix rules to 
examine our Pilots b ; ; the floop we happened to be in was the 
worft failor of the two : Mr. Blundell laid he would make her fail 
better than the other without meddling with the mail, fails, or 
nggingi or trimming her more by the head or flern, w hich he did 
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by getting the Pilots to move the heavier! loofe materials from for* 
and art into the main body amidlhips, which anfwercd the designed 
purpole, and made her be.it the other Hoop as much as they beat 
us before. I was in a common merchant lhip deep loaded with 
lime-rtone amidlhips from Liibon to the Weltern lilands, where 
we found her a match in filling with one of our Lilbon Packets, 
which arc built for failing only ; but we were very leaky at the 
fame time, which, I reckon, was owing to her bottom being 
fagged downwards amidihips by the weight of the llone lying 
there. And I was told of a mailer of a veliel that carried iron-ore, 
who ufed to fay, " when we arc lorded vrith iron-ore we beat every 
body, but when not loaded with iron-ore every thing beats us," 
which tends greatly to confirm the advantages of cuived bottoms, 
as well as heavy materials How d to v.irds the main body, for fail- 
ing fall. But care mull be taken not to fagg down their bottoms 
too much to open their buts, as mentioned page 15. 

Snips muft differ in their form and proportional dimensions, 
W *?V r ° rt and to make them anfwer their different purpofts, they will re- 
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c, ,ie «j;t. quire different management, in the fro wage, which ought not to 
napln.ctit" De left to mere chance, or done at random, as goods or materials 
ia flowing happen to come to hand, which is too often the caufe that fuch im- 
proper ftowagc makes fliips unfit for lea, therefore the ftowage 
ihould be confidercd, planned, and contrived according to the 
properties of the fliip, which, if they are r.ot known, mould 
be enquired after. If fhe is narrow and high-buiit in proportion, 
fo that fhe will not fhift herfclf without a great weight in the hold, 
it is a certain fign fuch a lhip will require a great part of heavy 
goods, ballaft, or materials laid low in the hoi J, to make her lhfF 
enough to bear fuflicient fail, without being in danger of over- 
fctting. But if a lhip be built broad and low, in proport.- n, fo 
that Ihe is ftiffand will fupport herfelf without any w-.ight in the 
hold, fuch a lhip will require heavy goods, balbft, or materials 
flowed higher up, to prevent her Irom being too it iff, and labcur- 
fomc at fea, fo as to endanger her nafli being rolled av ay, and 
the hull vroiked loofe, and ir.r.de leaky,. 

I sv: ak from experience, having been in Ihips of both ex- 
tremes; fomc too crink, and oth.rb too lliff and hbourfomc at lea; 
and I have been in company with a lhip fo itowed, as to be lb 
crank as proved fatal to h^r and her crew; whieh laft is the molt 
d..;i; erou s of the two extremes. 

The 
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The fafts I related from experience, piee -jo, mew that there ^, 
mull be a medium from the belt proportioned breadth of a ihip, rfin-ntobc 
according to her dciigned trade, and which mould be endeavoured [.j''^^ r 
after, that ihe may be fo ftowed as to prove neither too crank nor 
too (tiff, and which is fuch as to admit the fhip to yield or I ee' to 
her fails, when the marts are in danger of being carried auay by 
bdng overprefled : for that fhip is furHciently did" for any pu. t >ofe, 
that will bear to carry away her mails before Ihe will overfet. If 
this trim coald be hit upon, by any rules for the condruction and 
flowing of lhips, it would be of great advantage to make them 
pafs through the ocean with more eafe, and conftqucntiy, lefs da- 
mage, for the over-diff ihip, when preifed hard with fail, drains 
every thing imperceptibly to a dangerous degree, and to guard 
againd her malls being carried away, obliges to keep a condant 
looking up, to fee how much they bend, which cannot be fo much 
attended to, as when the fhip heels in proportion as ihe is ovcr- 
preifed, which gives the fured warning to take in the fail in pro- 
per time. 

Im order to help a fhip's failing, that me mould be lively and Thewrf -h 
cafy in her pitching, and fcending motions, it ihould be contrived ^ |], c ^^ 
by the ftowage, that the principal and weighted part of the cargo, go.orm- 
or materials, ihould lie as near the main body of the ihip, and as o^'iNo 
far from the extreme ends, fore and aft, as things will admit of. ''O n the 
For it ihould be confidered, that the roomy part of our lhips, ofu^'ip 
length -ways, forms a fweep or curve, near four times as long as 
they arc broad, therefore, thofe roomy parts at, and above the 
water's edge, which are made by a full harping, and a broad tran- 
fom to fupport the ihip fteady, and keep her from plunging into 
the fea, and alfo by the entrance and the run of the ihip, having 
little or no bearing body under, for the prerture of the water to 
fupport them, of courfe, ihould not be ftowed with heavy goods 
or materials, but all the necclfary vacancies, bro<en ftowage, or 
light goods, ihould be at thefe extreme ends fore and aft ; and in 
proportion, as they are kept lighter by the ftowage, the ihip wjll 
be more lively to fall and rife eafy in great feas, and this will con- 
tribute greatly to h *r working, and failing, and to preferve her 
from draining and hogging, for which reafon I think it a wrong 
praftice to leave fuch a large vacancy in the main hatchway, as is 
ufual to coil and work the cables, which ought to be in the fore 
or after hatch-way, that the principal weight may be more eafily 
ftowed in the main body of the ihip, above the flatted and lowed 
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floorings, where the preflure of the water acts the more to fupport 
it, as mentioned page 10, on die preflure of water. 



On the Centre of Cavity, Gravity, and Motion of a Ship. 

THESE are fundamental points which certainly exift in a 
fhipj and her trim, as Lift mentioned, depends upon their 
places, but fo little are they underftood, as 1 have been toJd, that a 
great fea officer was heard to lay, when his (hip was labouring 
hard in a rough fea, how Ihould fhe but roll when (he had lb 
much tophamper ? which was afcribing the effect to a wrong caufc, 
and is what will be often the cafe till the fundamental principles 
are known ; I am therefore emboldened to endeavour to communi- 
cate what I have learned of thefe difficult points, hoping an abler 
pen, will fome time undertake to amend and make up my defed?, 
in the knowledge of thefe points, fo that they may become ufeful 
to feamanfhip. 

The centre of cavity of a fhip, is a point in the middle of the 
wmc no ^> or no ^ ow P art °* tne nu ^» wr " cn fupports her loading and 
amty, her materials, but it is in reality the cavity, or the centre of the 
bearing part of the (hips' body, that is immerfed in the water, 
that ads to fuppport her in all the different fituations, and motions 
a fhip is fubjeci to, which occafions this centre of the cavity im- 
merfed, to be always fhifting its place; as the different parts of 
the fhip's hull happen to be in the water, it moves from 
being about the midlhip, when the fhip fwims upright and upon 
an even keel, to forward or aft, as the ihip is trimm'd more by the 
head or ftern, and from one fide to the other,, in proportion as the 
ihip is made to heel. 

The centre of gravity of a fhip, is a place fome where in her* 
of gra- wnere tnc wheight of the whole fhip, cargo and materials, in and 
%itjr. about her is brought to a point : when the fhip fwims upright and 
upon an even keel, it is fome where in a middle line of direction 
from the flem to the fternpoft, where another line would crofs it 
about the midfhip frame, from one fide to the other, and if the 
fhip could be fufpended in air on this point, fhe would remain 
there in whatever pofition fhe was put into, 

But the centre of gravity of a fhip, is always liable to alter its 
place, higher or lower, more forward or aft, on one fide or the 

other, 
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other, according to the ftrefs or weight that happens to be laid 
upon the different parts of the (hip or her materials, not only by 
the management of the (towage, but by the power and preflure of 
the waves and wind. 

The centre of gravity of a (hip, as in other heavy bodies, has Wfy x 
always a, tendency to defcend to wards the center of our globe, ih< v over- 
whether the (hip is on ihorc or afloat, if it is njt prevented from [^* lt 
falling by the bafe or bottom, that fpreads without this point to p^w her 
fupport it. For whenever it happens that a fhip is laid on more, fc°^,'g. cr " 
and heels fo much that the centre of gravity over hangs that part 
of the (hip's bilge, upon the ground, that ought to fupport it, 
the lhip will be fure to tumble over, if not prevented by fome 
means. And when a lhip is afloat, if ever me heels fo much, 
that the centre of gravity goes farther over to one fide than the 
centre of cavity, or the middle of the bearing part of the mip's 
body then immerfed in the water, the (hip will overfet ; but 
whilft the centre of cavity immerfed, goes farter and farther over 
to the (hip's fide, in her motions, fo as to keep without the per- 
pendicular of the centre of gravity, the (hip will be fupported 
from ovcrfetting, and the water will act upon the centre of cavity 
immerfed, in proportion to its diftance without the centre of gravity, 
with more or lefs power, to bring the (hip upright again, as foon 
as the force of the wind or waves ceaies, or the power or weight 
is taken off or ihifted, that occafioned the (hip to heel or turn on 
one fide. And it is well known from the experience of heaving 
mips down, that according to their proportional dimenfions they 
require different management thofe built low and broad requiring 
fo great power as to endanger the mart, ( which is the lever, and 
on which the great drain lies,) owing to the centre of cavity im- 
merfed, ftchicb is the prop that the vcffel turns upon on this oc- 
cafion.) lying fo far without the centre of gravity; and this it is 
which caufes fo great a (train on all the mateuals ufed to raife the 
centre of gravity, to heave the keel out : and if built hi^h and 
narrow, by reafon of the centre of gravity foon overhanging the 
ct ntre of cavity immerfed, a (hip requires relieving tackLs to be 
fixed fo, as to eafc her down, and prevent her overf tting, and to 
raife her upright again : fo that the polition of the centre of cavity 
with r^fpeot to the centre of gravity, is what regulates all the 
motions of (hips, when afloat. 

T;tr centre of motion of a fhip, depends upon the places of 
the centre of cavity and gravity, as lali mentioned, and as they 
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On the alter, the centre of motion fhifts its place, but in (hips, as in 
Botioa-° f other heavy bodies in motion, this point always endeavours to be 
at the fame place with the centre of gravity, and it is really lb, 
when the centre of gravity is above the furface of the water, and 
the (hip is afloat ; but when the centre of gravity is below the 
furface of the water, and the water fmooth, then the centre of 
motion is at the water's edge, which I found by experiments 
which I made with models of ihips, about three feet long, in a 
trough of water. 

I first tried a model that was made exact from a draft well 
r.xpcri- defigned for a faft failing Ihip, with a rounding bottom, as has been 
S"i»°of recommended it was quite light, and had only a mainmaft in, to 
fuIdVut ^ cc ^ ^ er ky» me f wam upright, and drew three inches water aft, 
their ccn- and two forward ; I then ftuck pins in, at the water s edge, in the 
tiou°. f m ° niiddlc of the ftem and fternpoft, then hccl'd her gunnels in, by 
the mainmaft head, which cauled the pins in the item and ftern- 
poft to rife out of the water, and form the fweep upwards, and 
made it evident the centre ol motion was higher up : then I tried 
where her centre of gravity was, by fufpending her in air, between 
two pointed irons, in the middle of the ftem and fternpoft, and 
found it about an inch and an half above the pins, at the water's 
edge, and found the points of fulpenfion on each tide, about the 
fame height above water amidlhips : I ftuck pins in thtfe four 
points, pointing to the centre of gravity in the hold, and I found 
by repeated trials, that thefe upper pins or points, were the axis or 
the centre of motion that Ihe turn'd upon j when making her heel 
and roll, thofe upper pins in the ftem and fternpoft had little or 
no motion, whilft thole pins at the water's edge, role out ot the 
water as fhe moved from tide to fide and when Ihe was made to 
pitch and Tcend, by prefling her down fore and alt, thofe pins on 
each fide amidlhips, feemed to have little or no motion, whilft I 
confined them as fteady as poftible to a point. 

1 loaded the fame model with lead, till flie drew four inche* 
and a quarter water fore and aft, and there ftuck in pins at the 
waters's edge, in the ftem and fternpoft, and found the centre of 
gravity, two inches and a quarter below thefe pins ; then heeling 
her in the water, gunnel in, each way as before, I found the pins 
in the ftem and fternpoft, to continue at the furface of the water. 
I raifed the lead higher up in the hold, till I found the centre of 
gravity at the water's edge, then heeling her in the water as before, 
found the centre of motion at the lame place. I raifed the lead 
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ftill higher, till the centre of gravity was about half an inch above 
the pins, at the water's edge, then the model would juft bear her- 
felf from overfetting. In this trial the centre of motion was at the 
fame place with the centre of gravity, about half an inch above the 
iurface of the water. 

I tried a model of a high full built fhip, that was rigged, 
and had guns upon deck, lb that fhe would juft fupport herfelf 
from overfetting, fhe drew five inches water forward, and fix 
inches and a half aft. I (luck pins in the middle of the ftem and 
fternpoft at the water's edge as before, and found the centre of 
gravity fore and aft, an inch and a half above thefe pins at the 
water's edge. I there put in pins, and tried by heeling her in 
water as above, and found at thefe upper pins was the centre of 
motion, or axis that flic turned upon, which will always be the 
■cafe, when the centre of gtavity is above the furface of the water. 
An inftance of a fhip launched, agreed with and confirmed the 
above experiments. 

A merchant (hip built with a high and ornamented top, 
upon a fharp bottom, having her lower marts in, and rigged when ™^]J*. 
(he was launched, and, as is common at fuch times, having a great tian 
many people upon deck, all thefe raifed the centre of gravity fo J|£ wn br 
high, and the centre of cavity immcrfed lay fo low in her (harp i-'»"chini 
bottom, when fhe came into the water, that it would not fupport ° 3 p " 
her upright, but die fallied and laid down on one fide, with the 
black ftrake above the bends amidfhips in the water, this frightened 
the people upon deck, and all getting upon the upper fide, fhe 
then fallied and rolled over as low the other way, and the people 
as before fhifted themfclves to the contrary fide, which made her 
keep conftantly thus fallying", whilft they towed her with boats 
about half a mile, and got to one of our dock quays, where the 
people gladly got out of her. 

She was launched without her rudder, and I had the oppor- 
tunity of ftanding near her, and obferved a boat under her ftern 
that was held by a man with the boats ftem clofe to a rudder -band, 
about three feet above the water's edge, which rudder-band I per- 
ceived to have little or no motion, but was the axis of the centre 
of gravity, and motion, that fhe turned upon, while Ihe was fally- 
ing or rolling, with her upper works in the water, which I 
reckoned was'as high above the water, as the keel was under water 
amidfliips, when the fhip was upright. 

I Causes 
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Causes and etfecls are bell difcoveTed from experience and ob- 
fervation, and from thefe we mull find out true principles. This 
lhip's ih. rp bottom in the water, when lhe was upright, made too 
I'm. ill a bafe, and the centre of cavity lay too low to lupport her up- 
right, with the centre of gravity lyiug lb high above water, that it 
made her fally or lie down cn one fide, till that brought a broader 
bafe into the water, and the centre of cavity (then immerfed) was 
higher up, and farther over, and without the centre of gravity, fo 
that the centre of cavity then immerfed, became as a prop, to 
fupport the lhip from going lower, as lhe fallied each way, and in 
this cafe, the centre of cavity was the centre of motion, that lhe 
turned upon, when her fide was laid down ; for all the weight and 
power that was without the centre of cavity acted as a lever, the 
lame as when mips are hove down keel out, which lifted the centre 
of gravity a little, as lhe fallied, which foon preponderated again, 

The cm- and the people always moving over to the upper fide, accounts for 

vUr°and' tn * s m 'P s lallying in this manner. 

motion Tins fliip's behaviour, and the above experiments, in my opinion, 
fame tlhe make it evident, that the centre of motion of a Ihip, is at the centre 
^!e"/eas °^ 8 rav ' tv » ana " according to the form and proportional dimcntions of 
amTa 1 "'' the lhip, and her centre of gravity being higher up or lower down, the 
ilaviour" different properties or behaviour of lliips may be accounted for. From 
depend* the conduction of the above lhip, when loaded with refined fait, 
Jjlcc. that tnat J u ^ m l e( * ncr » tne centre of gravity being then at a great height, 
the report of her performance at lea was that llic anfwered very 
well, und was remarkably caly in her rolling motion, in great fcas, 
though the fpectators, at her launching, exprefl'ed themlelves, that 
they would be loath to go in her to lea, on accout of her rolling. 
1 r is a known property of all heavy bodies, forced into quick 
Iieav? motion through air, or water, that they turn upon their centre of 
bodies gravity as their centre of motion. I have ieen a bomb Ihcll turn 
fwitt mo. round in the air, by the centre of gravity being near the middle : 
ihrir ttl!" and wncre me centre of gravity lies near one end, that heavieli end 
tic of *r.\- will go foremoll in all directions, upwards, as well as downwards, 
i.rmg" d as ,mv b e f ccn * n fi^yrockets, and arrows Ihot from bows j an arrow 
ti.tirhca- fliot with the light end upwards, immediately turns upon its centre 
forcmoft. of gravity for its centre of motion. The fame cauies produce the 
fame effects upon lliips, when by high mountainous iteep waves 
they arc tolled up and down, with a violent quick motion. 

It mull be allowed that there is a point in a lhip which may be 
called the centre of motion, and which me turns upon, con- 
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fequently it has lcfs motion than any other part of the mip, when 
rolling, pitching, 'fcending, or in any other motion a Ihip is fubjett 
to, in great feas, when its place is then at the centre of gravity, 
which lying higher, or lower, according to the form and dimentions 
of the mip,contributes to make her comparatively eafy, or unealy 
and very labourfome, in high waves. 

Suppose that in a well proportioned mip for carrying cargoes in ^ af ° n * 
general, when loaded, the centre of gravity and motion were even wciipm. 
with the furface of the water, this would make her remarkably {£^7/ 
eafy in her rolling in great feas. And again, fuppofe the laid ftiip be eafy «r 
without dennage, to be loaded with lead, which is eleven times UJ,e4fy ' 
heavier than its bulk of water ; in a fmooth fca, this might feem 
a benefit by making her extraordinary ftiff upon a wind, and what 
little me was made to heel to her fail, would turn upon the centre 
of motion at the water s edge, but if (he mould meet with great 
feas, fo that flte muft rife and fall, in proportion to the height and 
quicknefs of the waves, that would give liberty for the centre of 
motion to adl with its natural tendency to the centre of gravity, 
which by this ftovvage would be laid fo low that the mip would roll 
away her marts* and be in danger of foundering, by working heF 
hull to pieces. 

For a further confirmation of the above opinion, I examined The pro 
into the properties of a collier cat, of about five hundred tons J c C ojjj CT of 
burden, tnat carried her loading of Riga timber, without any eat, load, 
ballaft in the hold, who had about a ninth part of her cargo upon 
deck and on the quarters, and was furficiently ftiff, and remarkably 
eafy in her rolling, in great leas, compared to what (he was, when 
loaden with Newcaitle coal, though (ha carried herfelf full of 
them, yet flic was then remarkably labourfome in her Foiling. 
And this difference may be accounted for, from the above princi- 
pies, for when this fliip was loaded with Riga timber, which is 
lighter than its bulk of water, it was computed, that about a third 
part of her cargo lay above the water's edge, at her loaded mark, 
which would bring the centre of gravity and motion as high as the 
furface of the water, when me drew about fixteen feet amidlhips ; 
from thence to the upper part of the rigging at the main- top - 
galiant-malt-head, meafured 108 feet, which is fome what lefs 
than feven eighth parts of the whole, above water ; and above the 
centre of motion ; and is more than one eighth part under water, 
and below the centre of motion. And what made her furficiently 
Hiff, was, her extraordinary breadth, and the tight free board, or 
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upper works, above the loaded mark, that fupported the centre of 
gravity fo high, and that occafioned her to be fo remarkably eafy 
in her rolling, as the water and the waves adbed at the leait 
diftance, and with the leaft power pofiible, above the centre of 
motion, on that fmall part of her hull above her loaded mark, to> 
move, and give any degree of violent rolling motion, to fo large a 
part of her body, that was under water, and below the centre of 
gravity and motion ; for what her keel was made to move fide 
ways, her top-gallant-maft-head had a little lefs than feven time* 
Mncjfif* more t0 move in the fame time, therefore her rolling motion muft 
being be much lefs, and ealier in great feas, than it would be, if (he. 
wfthtim. was loaded with coal, which is heavier than its bulk of water, 
bcr and and would make the centre of gravity and motion lie fo much 
lower down in the hold, fuppofe tour feet below her loaded mark, 
when (he drew fixteen feet water. In this cafe, the water is per- 
petually acting with an additional power, on that four feet of the 
cavity of the mips hull, that is immerfed above the centre of 
gravity, to fupport the flrip, and make her fo much ftifrcr, to* 
carry more fail upon a wind with an upright fide, in finooth water,, 
as before mentioned. And the fame caufe will make her more 
labourfome in great fcas, when (he comes to be lifted up, with a 
fwift motion, from the bottom to the top of a high iteep moun- 
tainous wave, that may break in upon deck at the fame time, as 
reprefented, plate the 6th, on fliips lying to. The afcending fide 
of the waves in this cafe ads, with an additional power, to turn 
the fliip bodily more on her lee fide, in proportion as the center of 
gravity and motion lie lower, than when loaded with timber, and 
at the fame time like other heavy bodies in motion upwards,, 
lhe has a great tendency to turn her buttom more up,, as the centre 
of gravity lies lower, as mentioned page 67. And in proportion, 
as thefe combin'd caufes have turn'd the (hips weather fide up, at 
the top of the wave, which then leaves the weather fide, with, 
more of the bottom lower down, without water to fupport it,, 
which muft naturally fall on the defending fide of the wave, they 
now a£t on the lee fide of the {hip, to turn and plunge the weather 
lide deep into the hollow of the next wave, which will act. as 
before, to give the fhip more violent rolling motions, according to 
her breadth, and the height the waves have to adr. upon the mips, 
hull, above the centre of gravity, and motion, which now lies a 
little lefs then a tenth part, from the keel to the top-gallant-mall- 
head, fo that for every foot her keel is made to move by the above 
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powers, tideways, the mail head has nine feet to move, in the 
lame time, inllead of feven with a flower motion, which was the 
cafe when (he was loaded with timber, and this I hope will be 
tinderftood to account for the difference, why ihe is more labour- 
fbme when loaded with coals than with timber. And fuppofc this J^.j,*"^* 
ilup was to be loaded to the fame draft of water, without any ?f load- 
dennage in the bottom with lead, which is eleven times heavier \"fthout 
than its bulk of water, which might bring the centre of gravity Auamg*- 
and motion eighth feet below the water's edge, and within eighth 
feet of the lower part of the keel, which is lefs than a fifteenth 
part from the keel to the top-gallant-maft-head, in fuch a trim it 
is well known from experience, that in a florm, the above men- 
tioned caufes would aft with fo much more power, to give her 
more quick, violent moving, rolling motion, and for every foot 
her keel was made to move tideways, the mail head would have 
to move fourteen feet in the fame time, which would be fure to 
make her roll away her marts, in the firfl place, and after that, 
become fo much more labourfome, for want of them, as to be in 
great danger of foundering, by working loofc the hull. 

I hope what has been laid on this important fubjedt, makes the 
principles underflood, how fhips adl, and how they are adted upon, 
by thofe natural caufes above mentioned, and the neceflity there is 
to try every expedient, that may prevent the lofe and damage oc- 
cafioned by the (hips being too crank or too fliff ; for I am con- 
vinced from experience and obfervation, that it is not the fhape of 
the fhip's bottom, that makes her eaiy or uneafy in her rolling 
motion, as is commonly believed, but it is the centre of gravity 
lying higher or lower, according to the breadth and height of the 
veffel, the water ads with more or lefs power ; and that makes 
narrow built (hips fitted to carry heavy cargoes, with the leafl ex- 
pence of dennage, whereas for light bulky cargoes, broad fhips 
will anfwer befl. The above mentioned fhip was much cafier in Expwri- 
her rolling motion, when loaded with timber, than with coals, ^mlm-nd 
which was a certain fign that her deck lay too low, for her breadth, cdtokwp 
to carry that cargo with eafe in great feas ; and by account, (he 
was fliff enough when quite light, to bear fail to go any where, l v f 
and only took in ballafl, to make her fail better by the wind, fo frrmt d«\ 
thar it is evident, that this, as well as every other fhip, has a f rr " of 
certain trim, which to them, is the fafefl, eaiiefl, and beft. And 
when this beft trim for ftiffnefs is obferved, from experience, 
hints propofed to try experiments, to get and keep them after- 
wards 
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wards as near that trim by flowage as circumflances will permit * 
by making nice obfervations how much the fhip is made to heel 
when hoifting the long-boat in and out, or in the takles a long 
fide, clear of the water, which is fuppofed to be fmooth, and the 
fhip quite upright, when the experiment is tried ; and the remarks 
how much the fhip is made to heel, may be made by various ways, 
as by water upon deck (landing in particular places, or running 
over from one fide of the deck to the other, by making marks at 
the water's edge without board, by meafuring the different heights 
of the gunnels, in the broadefl part from the water's edge, by a 
plumb-line in the higheft vacancy within board, from any fixed 
thing above, and down in a vacant hatchway, or the middle of the 
after part of the companion, to the cabbin deck, or bulk head of 
the cabbin, or from the middle of the fore or after part of the 
mizen-top upon deck, &c. and it would be well to let down the 
remarks in a log book, with the draft of water, and the (hip's 
behaviour at fea each time the experiment is tried, which in time, 
by taking pains, might become of great fervice. In the above 
mentioned (hip by this practice, would be found a very fenlible 
difference, by her heeling more when loaded with timber, than 
with coal, as above mentioned. In cafe (he was to load lead, or 
iron, a judgment might be formed by this experiment, how the 
(towage would anfwer, fo that in this, or any other (hip, where 
there had been fufficicnt experience, by this practice, the (towage 
might be altered as occafion might require, before (lie went to lea. 
Where (hips a/e too (tiff, or too big for the long boat to be heavy 
enough for this purpofe, the long boat might be filled with water, 
to a certain height, each time : and in lhips of war, might be 
added to the weight of the long boat, a certain number of guns> 
by being run out on one fide clofe over to the other; and they might 
alter her trim as experience might require, by flowing the iron or 
heavy ballad, higher or lower, in the main body of the (hip, &c 
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To rait TTT is fuppofed that the fhip is now flowed and trimmed to the 
JL bed advantage and that every thing is ready for fea. If it be in 



with the 
flood tide, 
recom- 
mended. 



a tide way, and a leading wind that a fhip can flem the tide* it 
fliould be a rule, when die tide fcrves, to get under way and fail 

againft 
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againfl the flood, which gives time to get in the moorings, or the 
anchor up, and flowed away at pleafure, and the /hip may be 
fleered without danger in little room through a croud of (hips, 
mould any be in the way, and through narrow or lhoally channels 
with a flowing tide ; by which means many dangerous rifks may 
be avoided. 

To prevent the difficulty that often happens in getting the Toh "»e 
anchor, when it blows frefh with a windward tide, when the tide wSmkc 
firfl fets, or make right to the windward, the cable mould be |^ { £ f * 
hove in as it flacks, till the anchor is apeek, before the fhip fwings ward t;.ie 
end on to the tide, to bring the wind aft, that may keep the^~ mtBd 
(hip a head of the anchor, with the cable fo tight under the bows 
and bottom, that it cannot be hove in, without breaking the fhips 
fheer, by putting the helm hard over, firfl one way then the other j 
this flacks the cable, fo that it may be hove in brifkly, for the 
time the fhip fheers broad fide to the tide, from one fide of the 
anchor to the other, but the fhip is liable to get fb much head way 
in the time of fheering, as makes her bring up with fo powerful 
and fudden a jerk, that I have had the experience of breaking the 
cable by this pradlicc in the Downs, which obliged us to flay 
there with a fair wind, to get our anchor again. 



On getting under Way with a Lee Tide. 

WHEN under the neceflity of getting under way with the Themc . 
wind and tide in the fame direction, and fhips or fhoals lie thod Jf* 
near right a flern, dangcroufly, in the way you are to go ; in fuch f^"!* 
a fituation, or any other that happens to be dangerous, 1 would re- ™*<*e 
commend, where time would admit of it, to call every capable kaayta ' 
officer to look about with attention, where the danger lies, to con- 
sider and confult what is befl to be done, and what can be expe&ed 
for the fhip to do, on the occafion, and efpecially if there be but 
little wind ; fuppofc it to blow at the rate of fix miles an hour, 
which, at an anchor, will feem a commanding breeze ; but it 
mould be confidered, that if the tide runs at three miles an hour, 
when the fhip io under way fhe will loofe one half of the wind's 
power, which may hinder her from performing what may be ex- 
pected from the mofl dexterous management. And after the opi- To r™. 
niuns are heard, the intended method of proceeding, ihould be JjjMJ* ot 

made 
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neeeflart, made known, that none through ignorance may hinder, hut that 
recom. 1 " *U ma y know how to help to put the defign in practice, whether 
mended, the /hip is to be /hot a-head, or backed a-ftern of the danger. 
This might contribute greatly to prevent iofs or damage, frequently 
caufed by weighing the anchor, and proceeding without thought 
of the difficulties that attend getting a (hip /afcly under way, ia 
narrow or crowded places. Making a /lern board is frequently 
neceflary, and the beft management depends greatly on the orucr- 
ing of the helm, the effecU of which, on thefe occaHons, I lhafl 
endeavour to explain* 



On the H E L M. 

WHAT we call the helm is the tiller, that turns the ruddef 
on each fide of the afterpart of the keel and fternpoft, for 
the water to act upon, as the management of the ihip may require; 
and as mips difrer in breadth abaft, ib mould the tiller in its 
length ; that is, the tiller /hould be juft long enough to reach clofe 
over to each fide, when the rudder ftands at an angle of thirty 
three' degrees, or bears three points of the compals from the di- 
rection of the keel, which is generally allowed to anfwer beft, as I 
have before obferved and proved by experiment, page 48, where I 
have already noticed the abfurdity and ufclcflhcfs of putting the 
helm too far over, and that the rudder ought not to traverfe to lefs 
than thirty three degrees, though in many it was found not to 
traverfe more than thirty, and even twenty eight degrees,) that 
none of its utmoft power might be loft, btcaufc it is often wanted 
on the mo/r. important occalions, when fafety may depend upon 
it. 

Moving the helm can have no efTecl: to manage a /hip but 
when /he paflcs, through the water, or the water panes by her, in 
a tide or currents way, and then the water, gives equal power to 
the helm, as if the fhip went at thut rute through the water. 
When the helm is amidfhips, the rudder can have no effect to 
She?* turn tnc e ' mtr wav > as il ,ncn ftands in the fame direction 
ttr upon with the keel and fternpoft : but fwppofe the helm put to ftar- 
dcr. * board, it turns the rudder towards the iahoard fide of the fhip, 
which makes the laboard fide of the rudder to refift the water, 
which acls with a power according to its velocity, or the /hip's 

head 
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headway through the water, againft the laboard fide of the rudder, 
to turn the fhip's ftern to ftarboard, and confequcntly her head to 
port, and the centre of this turning motion is allowed to be at the 
/hip's centre of gravity, as mentioned page 18. It may eafily be 
perceived, when the helm is put hard a port, how it acts from 
the fame caufes to .turn the fhip's head to ftarboard, as may be 
feen by looking at plate 7th, where the plane of a fhip, in three 
different fituations is reprefented with the helm hard a port, which 
makes it evident that when the mip has headway the water mult 
aft againft the ftarboard fide of the rudder, in a direction, fo as to 
turn the (hip's ftern to port, or towards that fide the helm, or tiller 
is put upon, and her head to ftarboard from that fide that the helm 
lies, as above mentioned. 



On the Helm when a Ship has Sternway. 

t HIS deferves particular notice, the moft mafterly manage - 
JL ment depending upon it, on very important occafions, as 
will appear hereafter. 

When a fhip gets fternway through the water, the helm has 
juft the contrary effect upon the ftiip, to what it has when me has 
headway ; as may be perceived by the above mentioned figures, 
plate the 7th, figure 2, with the helm hard a port, when the fhip 
gets fternway, the laboard fide of the rudder, in that direction, is 
the firft part of the fhip that the water acts againft, and it caufes 
fuch a refiftance, as to have a powerful and ready effect to turn the 
fhip's ftern to ftarboard from that fide the tiller lies, and her head 
to port, that is always towards that fide the tiller is put upon, 
whether to ftarboard or port, which mould be ftrictly attended to 
on all occafions, when a fhip is about getting, or has got, ftern- 
way through the water. 



SUPPOSE 



74 To c aft a Ship upon the Larboard Tack, and back her a ftern of 

Danger, as above mentioned. 

QJUPPOSE a fhip at a fingle anchor, fituatcd as mentioned in 
^ page 72, the wind and tide being both in the fame direction, 
and (hips or Ihoals lying near right a ftern, in the way you muft 
go, and to keep clear of them, it requires to caft the Ihip upon 
the larboard tack, and make a ftern board. (In all thefe proceed- 
ings I I'peak of a three maft ihip, and the main braces leading 
aft.) 

In trading (hips, it requires all hands to heave up the anchor, 
therefore all the neceflary fails fliould be made as ready a& poflible, 
the three topfails hoifted, and the yard braced iharp up, with the 
larboard braces, and the mizen hauled out, before weighing. . 

In this iituation, you have only to attend the helm, and put it 
a port, when the anchor weighs ; the tide running aft, acts againft 
the ftarboard fide of the rudder, and in that direction, will caft 
the fhip the right way ; and bring the wind upon the larboard bow, 
which may be kept fo, at pleafure, by the helm, till the fliip 
begins to get fternway through the water, which mould be ftrictly 
noticed, to put the helm hard a port, or a weather; which puts 
the plane of the fhip in a polition, as reprefented plate the 7th, 
figure three, and fuppofe, the wind on the larboard bow, with' 
the topfaik aback, winch will foon give the fhip fternway through 
the water, and will act againft the larboard fide of the rudder 
in that direction, and will have great power to prevent the fliip 
from falling too faft off from the wind, and by the anchor under the 
bow, while it is heaving up, and the foretoplail kept fhivering, fhc 
will drive, as the fhip is reprefented plate the 3d, figure 2, by 
which means it may be fuppofed that fhe has drove paft, and kept 
clear of the danger, or of the fhip, figure 4, and has got the 
anchor up, and room to ware, and get before the wind, as re- 
prefented figure 1 , in the lame plate. 
Th Thus making a ftern board, gives. an advantage in getting u n- 

Tantageofderway, as above, from a fingle anchor; as the anchor heaves up 
nuking a eaU er when the fliip goes a ftern, and at the fame time it is heaving 
*oard. up, it helps to keep the fhip's head to the wind, which will con- 
tinue the ftcrnway the longer; but notwithftanding, all the fc helps, 
it is well known from experience, that a fhip cannot be fleered 
long, ftern foremoft, under fail, fo as to keep the wind before the 
beam, and then the fternway, the power of the weather helm, 
and her falling oft will all ceafe. at the iame time : and the Ihip 
will drive broad lide through the water for a little time, as re- 
prefented 
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prcfented figure 2, plate the 3d, till (he gets headway; which is 
a proper time to ware, as above mentioned, if the anchor is clofe up; 
but when there is little room to ware, I would not wiih to attempt it, 
(if it can be avoided) till the anchor is hove quite up, for many 
fhips have been run on ihore, in attempting to ware, by ftrefs of 
head fail, whilft the anchor is heaving up. 



To caft a Ship upon the Larboard Tack, and moot her by the 

Wind a head of Danger. 

BUT let us fuppofe that from the above fituation, inftead of 
backing a ftern to clear a danger, it requires the (hip to be (hot 
a head, and that there is but juft room enough, clofe by the wind, 
to clear a danger that lies in the way to leeward. As fuppofe the 
(hip, figure 2, plate the cth, could not be got underway with 
fafety, without mooting a head of the (hip figure 1 . To proceed 
With (afety from fuch a fituation, much depends on the anchor 
being hove briildy up, after it is out of the ground, and having 
proper fails ready to let to the beft advantage. The three topfails 
muft be hoifted and the yards fharp braced up with the larboard 
braces forward, and the (larboard braces aft, when the anchor is 
at a long peek, fo that at weighing the anchor, you may have only 
the helm to attend : putting it hard a port, the tide will a& upon 
the rudder, and the foretopfail being braced fharp up with the 
larboard braces, will readily caft or box the (hip off, the right 
way, fo as to fill the after (ails, when the foretoplail may foon be 
braced about, and fill'd, before (he gets ftern way, and the helm 
may keep the (hip under command, to fteer her by the wind a head, In cafc rf 
clear of danger. But if the (hip gets fternway in carting, the s «tins 
helm (hould be ^cept hard a weather, to prevent her from falling ilcraW4 y- 
too much orT from the wind, and when (he gets headway again, 
you (hould be very cautious how you eafe the weather helm, with 
the anchor, much below the bows, which increafes the refiftance 
forward, and may bring the (hip up in the wind, fo as to prevent 
her (hooting clear of the danger, which (hould be guarded againft 
by the weather helm, and head fails, as jib and fore-top-niaft 
ftay-fail, &c. As foon as the (hip is (hot far enough a' head, to 
clear the danger, to lee ward, and there is but little room, a head, 
it is certainly beft to bring the (hip to, and drive with the helm 
a-lee, with, the main and mken topfails aback, and the foretopfail 
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(hivering, as reprefcnted plate the 3d, figure 2, till the anchor i» 
up ; then take proper time to ware, as before recommended. 



s 



To caft a SHIP on the Larboard Tack, when riding in a Tide, 
with the Wind two Points on the Starboard bow. 

U P P O S E a (hip riding in fmooth water in the dream of a 
tide, with the wind two points on the {larboard bow, and fo 
near the lhore on the larboard (ide, that (he muft be cad upon the 
larboard tack to clear the more. I have caft a (hip on the larboard- 
tack from the above (ituation, by the common method of pro- 
ceeding, as mentioned in the laft cafe, having the three topfails 
hoifted, and the yards (harp braced up, with die (larboard braces- 
aft, and the larboard braces forward, with the (larboard fore-top- 
bowling well hauled, and at the anchors weighing, putting tne 
helm hard a port ; the tide acjting upon the rudder, and the wind 
upon the fails braced in that direction, brought the (hip about* 
with the wind on the larboard bow, before (he got fternway„ 
which (hould be always ftri&ly noticed, for in all proceedings of this 
kind, if a (hip gets fternway, before (he brings the wind tight a. 
head, you may be fare that (he will not come about the right way- 
In that cafe it mud be the fureft way, directly to veer away cable* 
To caft and bring the (hip up again, and carry out a (mall anchor* on the 
■nchon'' 1 l ar hoard bow, taking in the rope, and hauling it tight, on the 
larboard quarter ; when the bower anchor is apeek l or you mud* 
lie till the windward tide makes, to bring the wind on the larboardi 
bow, when you may get underway, and clear the (hore*. 



To caft a SHIP on the Larboard Tack, wherr riding with- the- 
Wind right a head, and to ware her (hort round, before the. 
Wind in little Room. 

IN this cafe, the head (ails only mould be loo(e, viz. the fbre- 
top-fails hoifted, the fore(ail in the brails,, braced (harp up 
with the larboard braces, the jib and' fore?- top-maft-ftay-fail fet 
with the larboard (heets flat aft, when the anchor is apeek, and 
if there is a lee tide running, at weighing the anchor,, the helm 

(hould 
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mould be put a port, fo far as to bring the wind a little on the c * ft h inK , 
larboard bow, which fhould be kept fo, by fleering the (hip till tide. ** 
the tide ceafes to run aft, which fhould be ftrictly noticed by the 
water along fide, then put the helm hard a ftarboard, or a lee, and 
when the fhip gets fternway, the water will a& very powerfully on 
the ftarboard or lee fide of the rudder, in that direction to turn 
the fhip's flern to windward, whilit the wind acting at the fame 
time upon the headfails, aback, will box her round off, upon her 
heel, fo as to bring the wind almoft aft, by the time fhe lofes her 
fternway j then the fhip will ceafe falling off, and fbon get head- 
way; which fhould be attended to, and the headfails be braced about 
flat, with the ftarboard braces* and the helm fhifted hard a port at 
the fame time. 

When there is no tide, but the water ftill at weighing the 
anchor, the helm muft be hard a ftarboard, and as the fhip gets 
fternway, the water meets with fo much rcfiftance againft the 
ftarboard fide of the rudder in that direction, that the rudder acts 
with great power to turn the fhip's ftern round to port, and the Caftinr 
headfails being fet and trimmed as above mentioned, and the fore- tcrf ai * 
fails let fall with the ftarboard bowline hauled clofe forward, will 
contribute to caft the fhip the right way round fo far, by the time 
fhe lofes her fternway, as that you may then proceed as above di- 
rected, and may get the fhip under command of the helm to fleer 
at pleafure, as fhe gets headway. The fuccefs of this cafe dew 
pends greatly on heaving up the anchor briikly. From the above 
it will be eafy to know how to caft and get a fhip under way upon 
the ftarboard tack ; the fame rules hold good, only to manage the 
helm and fails the contrary way to that which has been defcribed. 



On TURNING to WIND WARD. 

IT may not be amifs here, to endeavour to explain by what 
means, and upon what principles it is, that this moft noble and 
ufeful machine, a fhip, is made to gain ground, and is brought 
about from one tack to the other, againft the wind and waves, 
when they are moderate. 

It is well known that we have fhips that will fail from fix to 
nine miles an hour, upon a wind, when it blows frefh, and the 
water is- fmooth, and will make their way good within fix points of 

the 
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the wind, fo as to gain to windward, in dill water, a third of 
what they run by the log ; fuppofe lix miles an hour to gain two 
miles, or nine miles to gain three to windward, with the fails 
trimmed in that oblique or flanting direction as is particularly de- 
fcribed page 52, which certainly tends to force the (hip much 
more broadlide to leeward, than a head. For it is a known prin- 
ciple, that a (hip failing with the wind upon the beam, and the. 
plane of the fails trimmed to four points, or forty live degrees from 
the direction of the keel, the fails at that angle tend equally to 
drive the (hip broad-fide to leeward as a head j fo that a (hip's 
failing and turning to windward as above mentioned, mud be 
owing to the (hape of the (hip's hull, which makes little refinance 
. on filing a head, compared with the great refiftancc made by the 
broadfide in the water, not only by the (hip's extraordinary length 
in proportion to her breadth as has been obferved, but all thofe 
mat thin parts, the dead wood, cutwater, gripe, ftem, keel, fternpoft,. 
make* a and rudder, which make very little reliftance in the (hip's going 
t'» wfaT a h ea d> but a powerful refiftance fideways ; fo that though the 
ward, fails are trimmed in that (harp direction, yet in a moderate wind 
when the (hip can carry all her fails, by the wind and the water 
fmooth* (he will fail with the wind two points before the beam* 
as fart, and faftcr than (he will right before the wind,, with the 
fame breeze. Thus fuppofe the wind blows at the rate of tea 
miles an hour, when a middling (riff, fad (ailing (hip may carry her 
top-gallant-faik in fmooth water, and fail at the rate of fix miles 
an hour, and gain two points to windward, which increafes the: 
power of the wind one fixth part, and makes it act equal to twelve 
miles upon the fails clofe by the wind, and if you put right before 
the wind fo that we will fuppofe the fhip to go about five miles aa 
hour, this reduces the power of the wind one half, and it has not 
one half of the canvas to att upon that it has, when the (hip is- 
failing clofe by the wind. To confirm this opinion, I have tried 
experiments, and found the velocity of the wind in a pleafant 
breeze, by a man running on the (hore right before the wind, fo* 
as to keep a light vane in his hand becalmed, when he run with, 
a log-line fattened to him, five different times, to be about nine 
knots ; I then tried a fchooner rigg'd boat with two (ails clofe by 
the wind, and found that (he failed, by the fame log-line, five 
knots, at five points from the wind ; then I put her right before 
the wind, and tried her with both (ails drawn full, when (he 
went but the fame five knots by the log in three different trials, 
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1>eforc and by the wind, at the rate of five miles an hour, when A ^" t p £ 
the wind blew at the rate of nine miles an hour ; I reckon that a prove 
faft filing (hip would have gone as faft or fader than this boat, at Jjj ! ^" 
fix points from the wind, with her principal fails braced up to blew mnr 
three points of the wind, as before obfervcd, which is (harp and boat 
near enough to the wind, for a three mart (hip, that has more top- ^j'^J" 
hamper to hold wind than a floop, or a fchooner rigged veffel, and * nd lavge * 
therefore repuires to fail farther from the wind, to overcome all To ^ 
the refinance that is againft her : and a fliip makes more or lefs within fix 
lee-way in proportion to her headway, on which depends the f^.-,^ 
power of the helm, to fteer and bring her about from one tack to >* n«r 
the other, in the mod advantageous manner, fo as to gain ground f" r 0 ,(frre 
to windward. I have, in chafing to windward, been coming feft«"^ «»P« 
up with many a veifel that failed much nearer the wind than ours ; 
for it mould be conlidered that a (hip failing at fix points from the 
wind, nothing but the fails properly trimmed contributes to give 
her headway, and all other parts of the (hip or her materials, that 
the wind and waves ait upon, tend (two points out of eight) to 
give her fternway, and the wind may be faid to be reflected, fo as 
to act upon the after part of the fhip, as if it was only three points 
from being a head, as may be perceived by the fly of the enfign t 
and the after fails upon the mizen-maft (landing at an angle of 
only a point and a half from the direction of the keel, as men- 
tioned page 53. Therefore to trim a (hip's fails to fteer nearer the 
wind than fix points, muft tend to leffen her headway, and in 
proportion increafe the lee-way, fo that there muft be more loft 
than gained by this practice, except in a very narrow river, where 
it may prove fometimes neceflary. 



On Tacking and Turning to Windward. 

THIS excellent property of a (hip turning to windward, and 
tacking or (laying well, depends greatly on her dimenlions, 
the fhape of her bottom, and her being trimmed ; and I reckon a 
(hip is in the beft trim for tacking, as well as failing, both by the 
wind and large, and is the mod manageable on all occalions when 
(he will almoft fteer herfclf clofe by the wind, under all her prin- 
cipal fails, carrying the helm near a midfhips with a trembling 
motion. Tliis a faft failing ihip will often do, when it blows 
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onaniip»f r erti and the water fmooth, though two thirds of the canvas (as I 
^£5. ^ avc counte( *) ^ ant ^ before the ma in mail, and a good deal of it 
over die bows, upon the bowfprit and jib boom, when there is 
none which projects over the Hern, except part of the long boom 
mizcn, which has lately become the practice, and which I look 
upon as an improvement. When a ihip carries the helm a lee at 
fuch times, it is a fign that flie is too much by the ftern, or the 
mails are Hayed or Hand too far forward. But when a ihip is not 
enough by the ftern, or the mails rake or ft and too far aft, ihe will 
gripe, and carry the helm a weather, which is thought by many to 
be an advantage in turning to windward. This opinion I have 
riwnfof near( i refuted by a very plaufible experiment, tried on this account, 
a rudder by fixing a rudder to the item of a failing boat, fo that it could be 
theftem pointed to windward occafionally on either tack, thinking this would 
or a fail- make the boat carry her proper helm a weather, and the water 
"* oat ' would act upon the lee fide of the two rudders, in a direction fo 
as to caufc her to gain more ground in turning to windward : but 
it was found from experience to increafe the reii fiance a head, and 
that it did more harm than good. I have experienced great advan- 
tage from fuiting a ihip with more head fail than after fail, to cafe 
the weather helm, when chafed by a much fuperior force at a 
fmall diftance to leeward, carrying a preffing fail clofe by the wind. 
At fuch times it may be perceived how much the water is railed 
above its natural level before and on the lee bow, and you may fee 
a hollow, below the level on the luff of the weather bow, by the t 
headway; and the ihip heeling to the preffure of the fail ihe makes 
a fuller water line to leeward, than to windward, confequently a 
greater reiiftance on the lee than the weather bow, which is the 
reafon that fhips in general require fo much more head than after 
iail, and to fwim fo much by the ftern to be in the beft trim to 
fteer, and be under command of the helm fb as to make them 
moft manageable. 

Ships lightly ballafted, or an extraordinary length, are very 
uncertain, and require extraordinary attendance and time in tack- 
ing, (as is mentioned page 24,) whilft a ihorter well proportioned 
ihip in a good trim for turning to windward, may come about fo 
fall as to make it difficult to work and manage the fails, fo as to 
get them properly trimmed in due time. 



SUCH 
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To tack a Ship when in a dangerous Situation by a rough Sea, or 
when her Trim, or her Property, is fuch as may make her 
Staying doubtful. 

SUCH circumflances certainly deferve attention, as fafety may 
depend upon management ; every thing mould be ready and 
clear, the people properly flationed, the fails fairly trimmed, the 
fhip cunned and fleered juft full and clofe by the wind, and if it 
is a rough lea take the advantage of the firfl fmoothefl time, when 
the Ihip has as much headway upon her as can be expected. To 
haul down the jibb, if let at fuch times is of great fervice, and not 
to put the helm a lee all at once, but luff the (hip up by degrees 
to make the fails ; and not till then, order the helm hard a lee 
with a loud voice, to let go the lee meets forward, but not the lee 
braces and fore- top- bowune, as in common, to back the head fails 
too foon ; that flops the fhip's headway, which mufl continue to 
give power to the helm till the wind is brought a head, elfe you 
may be fure the Ihip will not (lay. To off tacks and meets, and 
haul mainfail when the wind is a point on the weather bow, this 
fwings the yards (harp round, that the main tack may be got dole 
down, whilfl the head fails becalm the fore leech of the main and 
main-top-fails,, at the fame time the wind blowing aflant on the 
after leech of thefe fails, adls jointly with the rudder to turn the 
fhip's flern, fo as to bring her about the right way, as rcprefented 
By figure i,, plate the 2d. 

When a (hip comes about, at fuch times (he is fure'to have 
flernway, by the time the head fails are hauled ; therefore the 
helm mould not then be (hifted a lee, as is commonly done, but 
fhould be kept hard a-weather till her flernway ceafes: the water 
acting upon the weather fide of the rudder prevents the fhip falling 
round off from the wind, which the helm when hard a lee oc- 
calions while the flernway continues ; and flritt notice fhould be 
made by fome objeel a head, or by the compafs, that the fhip con- 
tinues coming about till the wind is on the other bow, for if lhe 
flops with the wind a head, and by the water along fide her head- 
way is perceived to be done, the helm fhould be direftry fhifted to> 
the other fide, fo that by the flernway the water may acl upon the 
rudder and bring her about the right way, and then the helm- 
fhould not be kept a lee, but immediately ihifted, and kept hard 
a weather till her flernway ceafes. For the reafon already given, 
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the head fails may be hauled as foon as poffible, for the (hip will 
be lure to fall off the fafter, and farther in proportion to her Hern- 
way, fo that the weather braces mould be tended to prevent the 
head yards flying fore and aft, as they will do if it blows frefh, 
and to keep the head fails fhivering, that the fore tack may be got 
ealily clofe down, the fhip ftopt the iboner from falling off, and 
fhifting the helm a lee when the fternway ecafes, the head fails 
may be trimmed fharp as the fhip is perceived to come to. 



To tack a quick-turning SHIP in a frefh Gale, and fmooth Water. 

A GOOD or bad haul in this cafe makes a material difference 
in gaining to windward, and in wear and tear, and in the 
eafe of the people. I have been in a fhip, where when hauling 
mainfail, it was always catched a back, as is reprefented figure 2, 
plate 2d. fo that we had the main tack to get down five or fix feet, 
and the after fails to trim after the fhip was tacked ; and that this 
is often the cafe, may be leen from the common print of a fhip 
tacking, where it is reprefented in the fame manner. This is 
owing to the cuftom of always putting the helm hard a Ice 
whether the fhip requires it fo far or no, and not hauling the main- 
fail till the wind is right a head. 

Therefore to make a good haul at the time, when it is known 
that the fhip will be very quick in flays, the helm mould not be 
put hard a lee, as cuflomary, but half down a lee, lefs or more, as 
experience proves to be furficient to bring her about before ihc 
lolcs her headway, to off tacks and fheets as foon as the fails make 
that the mainfail may be hauled, with the wind two points on the 
weather bow, as reprefented figure i, plate the 2d. Thi.s manage- 
ment helps the fhip in flays, and gives time and a favourable op- 
portunity to get the main tack clofe on board, and the after fails 
fairly trimmed by the time they fill, fo that the people m.-.y be all 
at liberty to haul and trim the head fails ; then the helm fhould be 
fhifted, or righted only, as the fhip may require, by her head or 
fternway, to work her clofe, and not always hard a lee, as cuf- 
tomary ; for if the fhip has headway, it may bring her up in the 
wind ; and if fternway, it may make her fall broad off from the 
wind, as before mentioned. 

It muft be allowed, that the lefs helm a fhip is tacked with, fo as 
fhe docs not get fternway, the farther fhc will flioot and gain to 
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windward in (lays, for the rudder flops the /hip's way through the 
water more or lefs, in proportion as the helm is put over to cither 
fide, as appears from the experiments I related page 47. And as to 
a (hip coming about with little helm, it is well known that will 
often happen when not intended, by a fmall negledl of the helm. Ticking 

In narrow channels, where a (hip has very little room to turn to 
windward, (he may require the helm to be put down hard a lee, ciunucU. 
all at once ; and the lee braces forward, Iheets and fore-top- 
bowlinc, all to be let go at the fame time, alfo to brace the head- 
(ails, which may prevent the fliip (hooting a Ihore in ftays. When 
this happens the mainfail may be hauled with the wind three points 
on the weather bow, when the alter fails (hake, and the headfiils 
take aback, by being braced to, which will give more time to get 
down the maintack, and to trim the afterfails without hindering, 
but rather helping, the Ihip's ftay, as before obferved. For fup- 
pofe a (hip was to be launched head foremaft, with her fju.-rcfails 
Ipt and trimmed lharp, with the larboard braces forward, and the 
(larboard braces aft, and with the wind three points on the 
(larboard bow, as* reprefented figure 1, plate 2d. it is evident from 
thence that the wind would a£t whilft the headway continued, fo 
as to turn the Ihip's head to (larboard; and on the afterfails to 
turn the ftern to port, which would bring her round on the lar- 
board tack, though (he had no rudder hung, or if (lie had ner Onw0rk 
helm a midfhips, by the effect of the (ails only. ingto 

But the beft lelfons for tacking, and working to windward in ^'""f. 
little room, are in the Colliers bound to London, where many trade to 
great (hips are conftantly employed, and where wages arc paid by Loadon * 
the voyage, fo that intereft makes them dexterous, and induftrious 
to manage their (hips with few men, in a complete manner, in 
narrow channels, more fo than perhaps in any other trade by fea in 
the world. The (eamen there go regularly from one thing to 
another, which they know depends upon them, by the great prac- 
tice they have in turning to windward againlt wefterly winds, 
through narrow and ihoal channels, with their deep loaded (hips,, 
which are trimmed near an even keel to make them draw as little 
water as poflible, and their main-malts (land farther aft than com- 
mon ; this occafions them to gripe, which often obliges them to- 
work the fpritfiil and all the headfails they can bear, to make them 
manageable when turning to windward. In narrow channels, 
when it blows fo (Irong that all hands cannot haul aft the fore 
iheet, but arc obliged to heave it aft by the capftern, even then it 

L 2 would 
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On Tacking and Turning to Windward, 

would be looked upon as a great blunder to make a bad haul, ob-i 
ferving always the (hip's quick or flow motion in Hays, to off tack* 
and meets, fo as to be all ready, and haul mainfail in the proper 
time, whilft the wind takes the back of the weather or fore leech 
of the main and main-top- fail, which fwings them lharp rounds 
with the main iheet block clofe aft, and the main tack on the 
other fide, clofe forward to the cheftree or the tack hole, fo that 
they have only to haul in the flack of the maintack and /heet, and 
trim the after- fails whilft becalmed by the head-fails, lo that ail 
hands are at liberty to help to haul and trim the head-fails, when 
the weather requires it. 

It mull be allowed, as mentioned page 52, that thefe flvp» 
being adapted for this trade, are rigged as light as potiiblc, to make 
them work eafy to windward in narrow channels, with few hands ; 
they have no lifts to the lower yards, no lore-top-bowlincs ; and 
have fhort main-bowlines, and fnatch blocks lor the main and fore- 
iheets : the main braces lead forward, fo that the main and main- 
top-bowlines are hauled and belayed to the fame pin, the fame 
way with the main brace, fo that one man eafily lets them all go 
together at once when the main fail is hauled, or rather fwung fo 
lharp round, by the wind, as above mentioned, with fo fwift a 
motion that though they haul every thing hand over hand, they 
can only get in the flack of the main-top-bowlinc by its going 
fingle, which they make fail to keep the fails thus fwung lharp 
round, till the main tack is got down, and the yards braced up, 
they then haul the bowlines upon the main brace, for the reafons 
given, and the mips being trimmed near an even keel, with the 
main -mall Handing far aft, as before remarked, makes them work 
clofe, by preventing them falling much off from the wind, though 
they may have loll their headway, when the head-fails arc hauled ; 
And they are moftly built with pink Herns, rounding inwards in 
their upper works, fo that they trim the fails to Hand full within 
five and a half points of the wind, and have fo little top-hamper 
above water, to hold wind, in proportion to other ihips, that when 
turning to windward in narrow channels, they beat mips that 
would beat them in the open fea, which muft be owing to fuch 
reafons as have been given : and in order that the running ropes 
may run clear in making ihort trips, they dont coil them up, but 
ihey let them run as they were hauled. 

SAFETY 
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On Turning to Windward in very narrow Channels. 

SAFETY depends greatly on getting a rtiip at firft fairly under- 
way, and where there is water enough, it is certainly bcft to 
Jieave (hort upon the anchor, and weigh with the firft of the tide's 
making to windward. And if the wind is partly acrofs the tide, 
it will caft the fhip with her head towards the weather more, 
which (he may be kept clear of, by driving with the fails aback, 
as rcprefented plate the 3d, figure 2d. till the anchor is up and 
flowed. And as the tack towards the weather more is the fhorteft, 
it is prudent to back as near the lee fide as you cau with fafety, to 
make the firft board the longer, to get the proper fails fairly fct, 
and to get all ready in time for tacking, and to make as bold as 
pollible with the weather fhore, on which fide a fhip is always 
lurcft in coming about, and in cafe of mifling ftays, a fhip may 
be backed off from the weather more, as above mentioned, till 
fhe has room to fill and fet the fails, and get all her headway to try 
her in ftays again, without any danger. But when the (hip is 
got about to ftand towards the lee more, where (he is not Cure in 
ftays ; when going flanting with the tide, as going acrofs it, and 
cfpccially if there run any waves that may hinder the fhip flay- 
ing, and not being fure of all the ropes running clear upon this 
tack for the firft time, it may be neceflary to put the fhip in ftays 
in good time, that, in cafe of a mifs, there may be room enough 
Co fill and try her the fecond time, or to ufe fuch means as may 
prevent her going on more. 

But when the wind is right againft the tide, which begins to 
make to windward, it requires caution, not to weigh the anchor 
till the fhip fwings end on to the tide, and brings the wind fo far 
aft, that me may be fleered right againft the tide, till the anchor 
is up and flowed, and the fails with which the fhip is to work 
are all ready; as reprefented figure 1, plate the 3d, And to haul 
the wind from being clofe over to one fide, which gives the whole 
breadth of the channel, to get the fhip fairly underway, clofc by 
the wind, and ready for tacking, let the firft trip be made as fhort 
as poffible, till it is found how the (hip and people work upon 
both tacks, and make them longer or fhorter boards accordingly 
afterwards ; but care fhould be taken not to ftand into an eddy tide 
on either fide, which may be perceived by a rippling, which has 
often occafioncd (hips to mifs ftays and go on more. 

Therk is a faying amongft feamen, if a (hip will not ftay, 
you muft ware her ; and if (he will not ware, you muft box-haul 
her ; and if you cannot box-haul her, you muft club-haul her ; 

that 



86 On BOX-HAULING a SHIP. 

that is, let go the anchor to get her about on the other tack ; eacfr 
of thefe mailerly performances deferves particular notice. 



On BOX-HAULING a SHIP. 

MANY advantages as well as fafety, often depend upon thi* 
being put properly in practice j for it often happens, that a. 
ihip refufes Hays, when there is not room to. ware in time, fo as to 
avoid danger, by the common method of filling the head, and 
Ihivering the after fails, 6cc. Therefore whenever a fhip in a dan- 
gerous iituation is put in flays, and it is perceived that {he flops 
coming to, before (he brings the wind a head, it is then certain, 
that fhe will not flay, therefore fhe fhould be immediately box- 
hauled, I y keeping the helm hard a lee, and haul off all ; bracing 
about the head as well as the after fails, hauling clofe forward the 
lee fore and fore- top-bowlines, and up mizen,, and down after flay- 
fails at the fame time j the wind will then ad upon the fails thus 
aback, and the water upon the lee fide of the rudder, by her flera 
way, will box the fhip fhort round, upon her keel, with her flcrn 
tip to the wind, far enough aft for the after fails to draw full the 
right way to adt with the helm, which mufl be fhifted hard a 
weather, when the flcrnway ceafcs; fo that the headway with the 
wind fo far aft, will readily bring the fhip round on the other tack. 
The main and fore tacks are eafily got down when the wind is 
upon the quarter, and fhivers the fails, the main fhect is- eafily 
hauled aft, and the after fails braced up and trimmed fharp, as the 
fhip brings the wind more aft, which helps her round the fafler, 
till the wind comes on the other quarter, that the mizen and 
mizen- flay- fail may be fet to take the right way, to bring her to 
the wind, whilfl you tend and trim the headlails, as fhe comes 
to. 

Box-haul in g may be proved to be the fureft and readicft 
w* y a method to get a fhip under command of the helm and fails, to 
iittk lofc * an *" wer manv occafions in little room, as well as ware,, and bring 
l"und in her from one tack to the other, with the leafl lofs of ground, to 
box-haul leeward, when a fhip refufes flays. Nice managers of floop rigged 
vefiels, turning to windward in narrow channels, when they want 
but little to weather a point, rather than make another tack, have 
a practice of running up in the wind till the headway ceafcs, then 

they 
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On CLUB-HAULING a SHIP. 

they fill again upon the fame tack : this they call making a half 
"board. Thus a fliip in box-hauling may be faid to make two half 
boards, firft running with her head, then with her ftern up in the 
wind, by which -two motions, a /hip if well managed, rather gains 
to windward, and brings the wind almoft aft, by the time the 
ilernway ceafes, fo that me is under the command of the weather 
helm, and the after fails, to bring her fhort round, on the other 
tack, with the firft of the headway, in which time only it is the 
/hip goes any thing to leeward worth notice, in box-hauling; 
therefore it mould always be put in practice on thofe occafions, by 
putting the /hip in flays, though it is known /he will not come 
about with her head to windward; and in a gale of wind and high 
waves, or when there are not people enough to manage and haul 
the headfails, the afterfails only may be hauled, and the fore-meet 
hauled clole aft again, when it is perceived that the /hip has done 
coming to, as is reprefented plate 7th, of a fhip imbayed on a lee 
Jhore, which /lull be ipoken of in its place. 



On CLUB-HAULING a SHIP. 

THIS is to get a /hip from one tack to the other, by letting 
go an anchor, when by an eddy tide, or by a rough fea, or 
being out of trim, or from any other caufe, /lie refufes to ftay or 
ware, in time to avoid danger. When this happens in llioal water, 
found by the lead, that if the /hip has not water over her anchor, 
lhe would have /lernway given her, and not headway when the 
anchor is let go, and the weather anchor is likelier to go clear of 
the fliip than the lee one, therefore both bower anchors fliould be 
ready on thefe occafions.— Turning to windward, at fea, will be 
noticed hereafter, when treating on making of paflages. 



On a SHIP driving to Windward with the Tide. 

IT often happens that there is not room to turn a veflel to wind- 
ward through a crowd of fliips, or in narrow channels, but 
/he mult drive by the help of the windward tide. 

A SHIP 




88 On a SHIP driving to Windward with the Tide 

A ship in this fituation, rnufl be managed, according to the 
manner you delign to proceed, for if the tide is ftrong enough, in 
proportion to the wind, fb that lhe will drive faft enough to wind- 
ward, ftcrn foremaft, it will certainly be the beft, as it may be 
done with or without any fails let, the yards being braced (harp* 
up, as reprcfented plate the 3d, figure 1 . A (hip may be fteered 
at pleafnre, and to a great nicety, end on to the tide and (he will 
drive Hern foremall in leis room than her own length j but it will 
require above three times her length to drive broad-fide, if the 
wind is right again ft the tide ; and dexterous management is re- 
quired on l'uch an occaiion, becaufe a (hip will always moot and 
tend towards that lhore a head of her, fo that you cannot drive far 
upon one tack, though with the fails a back, without waring at 
times, to drive on the other tack, or the (hip will (hoot on that 
lhore a head of her, of which I have feen inftances in fpite of all 
endeavours to back a ftern i the reafons of which appear to me tc* 
be as follow. 

Reaibnt Ships in general have a longer and (harper run aft than they 
why fhipt have an entrance forward, the fternpoft and rudder ftand more 
bud'more upright, than the ftem and gripe, and they fwim more or lefs. by 

Si n hi hcr '* tncre ^ ore mc a ^ ter P* 11 °f a mi P mu ft be mote, power- 

backed a fully acted upon by the windward tide, than her fore part in the 
then w »ter, which confequently fets her ftem more to windward than, 
driving her head, which at the (ame time is more acted upon by the wind. 
Inth'the 6 above water than her ftem, in proportion as the foremaft, and all; 
?htfo'iu°' belonging t0 ' lt * 16 larger and ftands farther forward than the mizen-* 
ait aUok. maft ftands aft, and the bowlprir, with the jibboom, and all that 
belong to them projecting fo far over the bows, and nothing pro- 
jecting over the ftem to hold wind, in the fame proportion a baft,, 
they muft naturally caufe the (hip to drive with the wind n.oltly 
a baft the beam. And though the moft effectual means are lup- 
pofed to be ufed on fuch occafions, to keep the (hip's bow to the. 
wind, and prevent as much as poflible her falling off and (hooting 
a head, by letting her drive with the aftcrfails flat a back, the 
mizen hauled out, the helm a lee, and the headfails kept fliivering,. 
as is reprefented by figure 2, plate the 3d. where it appears as if a 
fhip might be backed a ftem at pleafure, yet experience proves 
the contrary, and the following reafons may be added to thole 
above mentioned. The helm muft be kept a lee, when driving in 
tins way, and though the aftcrfails are aback, the (hip will (hoot a. 
head, and back a ftem alternately, butfhe will come to with a 

flow 
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On a S H I P driving to Windward with the Tide. 

flow motion, by her headway, till fhe brings the wind before the 
beam, which gives her fternway and makes her fall round off upon 
her heel, with a quick motion, and brings the wind fo far abaft 
the beam, that fhe foon gets headway again, fo that ihe will moot 
much farther a head than me backs a ftern, which makes it diili- 
cult to drive broadfide with the tide, right againit the wind, in 
little room with iafcty, 



To drive a SHIP Broadfide to Windward, with the Tide right 

againlt the Wind. 

IT is a mafterly and neceffary piece of feamanlhip, to be able to 
perform this with fafcty, where there is very little room, as 
is represented plate 3d, where the fhin figure 1 . by the help of a 
Itrong tide, may be fuppofed to have drove ftern foremoft, right to 
windward, where it was too narrow to drive broadfide, and to have 
got where there is but juft room and tide enough to drive broadfide, 
which may make a great deal of difference in the lhip s driving 
according to the wind and tide ; for if we fuppofe the wind blows 
fo frelh that the lhip cannot be made to go lefs than at the rate of 
two miles an hour, through the water, when driven ftern forc- 
maft, the tide mult run at the rate of three miles, to make her 
drive one mile an hour to windward, but where the tide runs but 
two miles an hour, the lhip will then be at a ftand between wind 
and tide, but when fhe is brought to, and drives broadfide, as re- 
prefentcd by figure 2. (he may not drive above hah a mile through 
the water; fo that what the difference is between that and what the 
tide goes, fo much flic will drive to windward. 

A ship may drive fternforemoft without any fail, as me only 
requires ftocragc way to command her, and the lei's way lhe has 
through die water, the fafter lhe will drive, fo that when it bl jws 
frefh, to contrive and make ftopwaters may be of fervice to h lp 
her to windward. But to bring a lhip to, where there is little 
room, fo us to drive broadfide, will require the three top-fails, the 
mizen, and the foretop-imfl-ir.iyfiil, to be ready to hoilt, to make 
her manageable to back, or fili, flay, or ware, as may be required; 
fur ihould we endeavour to bring a fliip to, without fail to throw 
iilvick occafionaliy, lhe will perhaps lhoot on that fhorc a head 
before lhe lofes herheadw.iy. 

M Now 



On a SHIP driving to Windward with the Tide. 

Now let us fuppofe that the fhip figure i, plate 3d. after driv- 
ing ftern foremoft as above mentioned, has let her topfails braced 
marp up with the larboard braces, in order to bring to, and drive 
broadlide on the larboard tack. In this cafe the (hip fhould be 
fheered as near the ftarboard more as die poflibly can with fafety, 
then the helm mould be put hard a ftarboard, hauling out the mizen 
as foon as it will take the right way, fo as to bring the fliip round 
to with the topfails aback, to prevent her fhooting too near the 
larboard more. 

A ship bringing to with much headway, wilt bring the wind 
nearly right a head, by the time the headway ceafes ; then the 
helm ihould be Shifted hard a weather, and the fails being aback, 
will foon give her great fternway, by which means a ftearnboard 
may be made to back her as near the fhorc a ftern as pofiible ; fop, 
as it has been obferved, a fhip driving broadlide may eafily be Ihot a 
head, when me cannot be backed a Hern, and this is the only time 
a lternboard can be made to advantage at the ihip's bringing to : 
for when the fternway ceafes, the helm muft be put and kept hard 
a Ice, and the fhip muft drive with the main and mizen-top-fails 
aback, the mizen hauled out, and the fore -top -fails kept fhivcriug, 
as is represented figure 2, plate the 3d. and if the mizen-ftay-fail 
was fet with the meet to windward, it might help to keep her 
more to the wind, fo that fhc might drive the farther on one tack, 
before you are obliged to ware her to drive on the other tack, which 
muft be done as foon as the fhip is perceived to draw near the 
lhore a head, which will always be the cafe with a fhip driving 
right to windward, for the reafons given. 

When intending to ware, as a fhip is always coming to, and 
falling off by her head and fternway when thus driving, take the 
opportunity, when Ihe has juft done falling off by her fternway, 
as lhe is then as far a ftem as fhe will be upon that tack, and the 
wind as far aft, being then all ready up mizen down mizen-ftay- 
fail, (if fet) Shiver the main and mizen-top-fails, fill flat the fore-top- 
fail, up jibb and fore-top -maft-ftay-fail, (if neccflary) fhift the 
helm hard a weather, the tide then fetting round the ftcrn, as is 
reprcfented by the Ihip's wake and boat to windward, figure 2, it 
will then acl with fuch power upon the rudder in that direction, 
that with the firft of her headway, the fhip may be wared, and 
proceeding as before, brought to, fo as to drive on the other tack ; 
in this manner a fhip may be managed, to change tacks, and drive 
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On a S H I P driving to Windward with the Tide. 

right to windward with the tide, in lefs room than any one would 
think poifible, who has not had the experience. 

But inftcad of waring as laft mentioned, I cannot help think- 
ing it would be better to put the ftiip in ftays, filling the after fails 
flat, keeping the fore- top-fail ju ft drawing full, till the Ihip comes 
to, fo that it will take a back to help her about, and if (he ftays, 
let the helm lie, as it will then be a weather ; the ihip may then 
be backed, by making a fterntfoard towards the more a ftern, at 
pleafure ; and if flie rcfufes ftays, it gives a favourable opportunity 
to brace the topfails a back, and box-haul her round, as has been 
defcribed page 90, by which flie will lofe lefs ground than by war- 
ing ; and the (hip's trim may require this practice, as it is known 
that loaded colliers will ftay when they will not ware, and when 
light in ballaft, they will ware when they will not ftay. 

The above management is founded on a fuppolition that a (hip 
is to drive through a long ftraight reach, or channel, where the 
tide runs true right againit the wind. 



To drive broadfide to Windward, with the Tide running a crofs the 
Channel, or, in a River of a winding or ferpentine Form. 

IN channels where the tide runs a crofs through fwafhes, &c. the 
(hip (hould be laid to drive with her head towards that ftiore 
the tide fets from, and the fctting of crofs tides is beft perceived 
by fome obje&s which may be found to lie nearly in the direction 
of the channel j obferve nicely how the fliip opens or (huts thefc 
marks, that the fails may be kept aback, ftiivering, or full to 
moot a head as the tide may require, fo as to keep the fliip in a 
fair way. 

Driving in a crooked or ferpentine river, as reprefented plate 
the 3d. the tide commonly runs winding like the river, from a 
point over into a bay on the other fide, and out of the bay again 
paft the next point, into the next oppofite bay, &c. therefore at 
the bottom of each bay, where the tide begins to fct out again, 
the fliip (hould be put on the other tack, to drive with her head 
towards the next point, as reprefer:tcd by the lliip figure 2, by 
which means a fliip may be backed a fterji, fo as to drive clear of 
the ftiore a head, upon both tacks. 

M 2 When 



On Brivgtnb a S H I P to ,an Anchor. 

When the wind blows a point or two of the compafs, acrofs a, 
tide that runs true, a (hip driving with her head towards the 
weather fide may be cafily managed, fo as to keep in a fair way, 
by backing, filling* or (hivering the fails, and the more the lail* 
can be kept fliivering, the fafter the fhip will drive ^ 

Though a windward tide helps a (hip to work, and makes her 
manageable when driving to windward, yet it is very ncceffary to 
Jiave an anchor ready to let go, as 6ccafioa may require. 



On Bringing a SHIP to an Anchor. 

VARIOUS fituatlons and different forts of harbours, roads 
and coafts, and different directions and ftrcngth of winds, 
waves, and tides, make it impoflible to fix certain rules to bring 
a ihip properly to an anchor, at all times and places. Yet in my 
opinion, a great deal may be faid on the fubject., deferving notice. 
—And firit it may be neceffary to make fome remarks on coiling 
cables. — 



On COILING CABLES. 

TT may occafion the lofs of a (hip, to coil a new cable with the 
I fun, as it is termed, before it is properly ftretched, or the end 
taken through the coil, for it is almoft fure to come up in kinks 
when veered out, and efpecially in cold weather. The greateft 
dependance being on new cables, they are commonly kept in rcferve 
till the other cable, or the anchors give way, which makes this 
bad practice in coiling them the more dangerous ; therefore it 
fliould be firft confidered, how to manage the cables, to make 
them work and coil to the bed advantage, and run clear of catch- 
fakes, as well as kinks. 

A cable in my opinion, works and wears much better for 
being coiled the fame way that it runs round the windlafs, or bits. 
Therefore the cables for the (larboard anchors, which work round 
the windlafs againft the fun, mould be toiled againft the fun, and 
thofe for tlie larboard anchors coiled with the fun, as they work 
that way round a windlafs, and as they run out round the bits the 
contrary way, fo that the cables (hould be coiled accordingly. And 

to 
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Om coiling cables. 



to make new cables anfwer this practice, is, the firft time, to toil 
them with the fan, over the cable tier hatchway, with larger or 
lefs fakes,, according to the limbernefs or lliflnefs of the rope, and 
take the upper end through the coil,, to coil it down in the tier ; 
this will make the rope pliable to coil, and veer out eafy, clear of 
the kinks, either with or againft the fun. 

To coil a cable to run clear of catch-fakes, the cable mould 
always be laid out from the infide fake to the outiide fake, at the 
farther end of the cable tier, fartheft from the hatchway ; this 
will likewife coil the cable fo much lower in that part near the 
hatchway, fo as to give more room and height to bend and coil die 
cable, and for the bends to upfet clear when veering away. 

The bad cuftom of coiling cables with the fun, fo as to run in 
kinks proceeds firft from the rope-makers, who for their eafe, coil 
them that way to fend to the (hip, where, without thought, they are 
too commonly coiled down the cable tear the fame way, becaufe a 
new cable before it is well ftrctched, will always bend of itfelf in 
that way of coiling, for the rope opening againft the lay, gets 
clear of a turn at the bend of every fake, which is the reafon that 
a new cable bends and coils fo eafy this way, but when this cable 
comes to be veered out, this turn muft come into the cable again 
at the upfctting of every bend ; but the lay of the rope inclines it 
to keep clear of this turn, wliich prevents the fakes from upfctting, 
and caufes it to come up in kinks, by which bad practice I have 
known manny narrow efcapes. Therefore all new cable-laid 
ropes, haufers, and towlines, as well as cables that require to run 
clear of kinks, fhould be either coiled againft the fun, till they are 
well flrctched, or with the fun, and the end taken through the 
coil as before mentioned ; for the fame reafon, as it is well known, 
that a coil of new rigging will not run clear of kinks, without the 
end is properly taken through the coil. But to coil a new cable 
againft the fun, that is, from the right hand to the left, requires a 
turn to be forced into the lay of the rope, at the bend of every 
fake, which makes the bends upfet of themfelves, fo that the cable 
veers out very eafy. 

Now if we may fjppofe that the anchors and cables are all 
ready, fo as to be fure of running clear, the next things to be con- 
fide red, are the depth of water, the room, ftrength of the wind, 
waves or tide, where you expect to anchor ; alio that the buoy, 
and buoy-ropes, range of cable, handfpikes, ftoppers, ring-ropes, 
and buckets, of water to throw on the windlafs or bits, be all 

ready,. 



94 On J3ringinc a SHIP to an Anchor. 

ready, as occafion may require, and to give as great a fcope of 
cable as the place will permit, before you offer to bring the (hip 
up, becaufc the length and weight of the cable, will contribute 
greatly to eafe both the anchor and cable, as well as the fhip, when 
the waves run high, for which rcafon, I have known fhips have the 
inner ends of the meet, and beft bower cables fpliced together, fo 
that by overfetting one cable, they could veer out both upon one 
end, to either anchor, if neceflity required it, for it is well known, 
in a ftorm when rhe waves run high, and elpecially in deep water, 
that a (hip will ride much ealier and longer by two cables, or more 
upon one end, to one good anchor, than by two anchors with 
a fmgle cable to each. For to ride by two anchors, they muft lie 
far enough afunder on each bow, to prevent one anchor from 
hurting the other cable, by which means a fliip feldom pulls hard 
upon both cables at the fame time, but firft pulls hard upon one 
cable ; if but a fhort fcope, it plunges her deep into the fea : then 
that ftrain draws the lhip towards that anchor, which flackens that 
cable ; fo that by the next wave fhe ftrains hard upon the other 
cable, and fo on, fhe pulls firft at one and then at the other, which 
cauies a fliip to labour, and be very uneafy in the waves, in com- 
parifon to what (he would be, if riding by one good anchor and a 
great fcope of cable, which fdmits the fhip to fall and rife eafy 
with the waves, without hauling the whole length and weight of 
the cable off the ground, which makes the anchor hold longer 
without coming home. 

In letting go an anchor, care ftiould be taken that the fhip does 
not hurt herfelf upon it, in cafe of (hoal water, and that the anchor 
is not fouled by the cable getting about the fluke or ftock of the 
anchor, which may prevent its holding the fhip when any ftrain 
comes upon it. 



To come to an Anchor when the Wind is right againft the Tide. 

IT fhould be a rule to fhoot the fliip a head of the anchor, or 
flieer her clear of it, upon the fame tack you delign to flioot 
her upon, the next tide, endeavouring always to keep the lhip in 
(winging with the tide on one fide of the anchor, to keep clear of 
it, for reafons that will be given in their place on keeping a clear 
anchor. As is reprefented plate the 3d. it may be fuppofed that 
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the fliip driving to windward has got to an anchoring birth, or the 
tide is fo far fpent that (he will drive no farther to windward, and 
muft: come to an anchor on the flarboard tack. In this cafe at 
letting go the anchor, the (hip fhould be (hot a head of it, and 
kept a head with the helm a weather, and the yards braced full 
with the larboard braces, and the fore-top-maft-fay-fail and mizen 
fet full, as is reprefented by figure 3, plate the 3d. till the wind- 
ward tide is done, that fhe falls to leeward and rides windroad, 
with the wind, anchor and cable right a head, as reprefented 
figure 4, plate the 3d. in which pofition fhe will lie clear of th« 
anchor till the next windward tide. 



To come to an Anchor when going with a ftrong Wind and Tide 

the fame Way. 

WHERE there is room, it is certainly neccfTary to furl the 
fquare-fails, a* the fhip is running before the wind and 
tide, and to bring her to, by putting the helm hard over to ftar- 
board or port, and haul out the mizen to bring the fhip's head up 
as much as pollible, again ft the w ind and tide, at letting go the 
anchor, whicli will contribute greatly to bring the fhip up with 
fafety and eafe, compared with that bad practice of letting go the 
anchor as the fhip runs right before the wind and tide, without 
handing the fquare-fails, which adds all that extraordinary force of 
the ihip's way through the water, to the ftrcngth of the wind and 
tide, and thus increales the ftrain and rubs the cable to a dangerous 
degree, by which I have feen great damage done, as breaking the 
cable, &c. which might have been avoided by bringing the fhip 
to, and letting go the anchor, as above recommended. 

The damage that is often done on this occalion, proceeds from 
want of confideration ; for as it has been obferved before, a fhip 
failing right before the wind, and a ftrong tide, docs not feel the 
real ftrength of the wind ; therefore apprehending no danger, they 
let go the anchor as the fhip runs, which if it does not make 
fomething give way, muft greatly ftrain every thing that is im- 
mediately concerned in bringing the fhip up. 



To 
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To come to an Anchor, with the Wind right a crofs the Tide* 

WHERE it can he done, the fhip fhould be always put 
upon that tack that ftcms againft the tide, when the 
anchor is let go; and if it is defigncd to continue at a finglc 
anchor, in order to keep it clear, I would recommend to fheer 
and keep the fliip to leeward of the anchor, by keeping the helm 
a weather, and the fore-top-maft-ftay-fail fet with the fheet to 
windward, as reprefented by the fliip figure i, plate 4th. for the 
reafons which wiH be given, whew treating on keeping; a clear 
anchor. 

Great advantages may attend letting go the anchor ftemming 
againft the tide, and especially where the tide runs very rapid, for 
it give* an opportunity to take notice at what rate the fhip may be 
going a ftern, fo as to judge whether it may not be ncceflary to keep 
fail fet, in order to bring the fliip up, and ride eafy in a rapid tide. 
I have been where we let go the fmall bower anchor, with all f jils 
fet, with a frefh breeze of wind againft the tide, and veered out 
the whole cable, and the fhip ftill drove j then we let go the beft 
bower anchor and veered out all that cable, by which the fhip 
brought up, and rode fo clofe to a fhoal a ftern, that we were 
obliged to ride with the helm a port, to keep the fhip with a broad 
lhecr, to prevent her touching the ground, which would have 
overfet the fliip, broke away her mafts, and turned her over, 
and over upon the fhoal, and this would probably have been the 
cafe, had it not been for the fails being kept fet, which helped to 
bring the fhip up, and enabled her to ride againft: this very rapid 
tide. 



To come to an Anchor at Slack-tide, or ftill Water where there 
is neither Tide or Current. 

TT is expected in this cafe, that the fails are taken in, as the 
X ftrcngth of the wind, and fituation may require, to bring the 
fliip up with eafe ; in moderate weather, and where there is it om, 
it is certainly belt to bring the fhip to under the topfails, tb rowing 
her head up'to the wind, by putting the htli;< a Ice, with the top- 
fails lowered down or clued up; and when the fl:>p is percc ve 0 
get fternway, then let go the anchor to the grcuad, but veer o it 
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to more cable but as the (hip takes it, by driving to leeward from 
>the anchor, as reprefented by die {hips, figure 2 and 3, plate the 
^th, and not offer to bring the (hip up, till it is thought that (he 
;has a fufficient fcope of cable to ride her, on which it depends to 
make -the anchor and cable hold, as the occafion may require. 



To come to an Anchor in Roads that are often crowded With 
SHIPS, lb as to take and give good and clear Births. 

TH E bed anchoring births in thefe places are commonly well 
known by marks, and the firft (hip naturally takes up, and 
has a right to keep one, clear from any other /hip anchoring fo 
Aear, as to make her a foul birth, as is reprefented by plate the 
^th, where the (hip figure 1, may be fuppoied to be come to an 
anchor, in the bed birth, having the caftle and windmill in one 
line, and the houfes and church in another line of direction, point- 
ing exactly to the anchor ; thefe particulars ought to be wrote 
down in the log book, as fhould likewife. the bearings by the corn- 
eals, of extreme points of land, (hoals, rocks, or fands, all which 
it may be necefiary to remark, fo that a courfe may be (leered to 
keep clear of them, if the Ihip (hould be drove from her anchors 
in the night, or in thick weather, and that the anchors may be 
.found again by the marks made when they were let go, if their 
buoys (hould difappear. 

If it is a tide, or trade wind road-dead, the next (hip that 
comes ought not to anchor right a head, or a Hern, of the firft 
fhip, fo as to lay in each others haufe, but mould come to on the 
bow and quarter, at a proper diftance, to prevent other (hips from 
■coming between, and in a flan ting direction from the tide or wind, 
as is reprefented by the (hips, figure 2 and 3, plate the 5th. This 
in my opinion might contribute to the fafety of mips in fuch places 
«s the Downs, Yarmouth Roads, or the Weji Indies, and other fuch 
places, that may be crowded with (hips ; when it happens to blow 
ftrong upon a lee tide, or in flrong fca breezes in the Weji Indies. 
each (ingle fhip may then veer away what cable may be thought 
ceceflary, and keep clear of the other (hip's haufe a ftern, or in 
cafe of driving or calling, this gives a better chance to keep clear 
»f each other. 

N Afrieno 
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A friend told me that he often got a good anchoring birth in 
the Wejl India road-fteads, by firft running down through*- the 
middle of the fleet, where he often perceived good births left 
vacant, by fome (hips that had (ailed from the middle of the fleet : 
then he fleered out from among the lhips, and turned to windward 
of them all, fo far as to give time to take in and furl all the fails,, 
and run down before the wind amongft the mips, without any fail, 
and let go the anchor at the defigned birth, which he could not 
have come at by any other means. The like practice may anfwer 
the fame purpofe at other times and places. 



To come to an Anchor when defigned to moor with the belt and: 

(mall Bower Anchors. 

IN places expofed to waves, from one quarter more than another, 
and if the (hip is to lie for fome time, expofed to all the various 
winds that may blow,, it mould be made a rule to let go the firft 
anchor, fo that the (hip may be moored with the fecond. anchor,, 
to lay with an open haufe towards the fea, or the mod open or 
word part of the road, or river, where the greateft waves can- 
come from, to give the (hip violent pitching motions, which are 
always very deftrudtive to the cables when riding hard with a crofe 
in the haufe, for which reafon the crofs in the cables. (houlcL 
always be towards the (mooth water quarter. 



To let go all the Anchors to the beft Advantage, when that is the 
only Chance left to keep the SHIP off a Lee Shore.. 

THIS defperate occafion happens when the anchoring ground 
lies lefs than two cables length from the lee (hore, or when 
the (hip is only that diftancc from it, with the wind and waves fo 
high, right upon the (hore, that it is found impoflibie for th< lhip 
to keep off the (hort with all the fail (lie can carry ; fo that lafcty 
mult depend entirely on the management of the ground tackle. 

In fuch a dangerous (ituation, where, if one anchor or cable 
fail, there is not room to bring the (hip up by another, (and it is 
counted a great difgrace to let a lhip go on (hore with any ground 
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tackle on board, that might have been ufed to help to ride her,) 
therefore the utmoft endeavours mould be ufed to let go all the 
anchors, a little diftance from each other, and as much as poflible 
in a line along the more, that one anchor may not hurt another 
cable, and that the cables lead clear of each other, and be made to 
bear a ftrain in proportion to their flrength, to help to ride out the 
ftorm. 

To put this difficult performance in practice, I would recom- 
mend to get the fquare-fails handed, with the quickeft difpatch 
poflible, but to keep the fore-top-maft, main, and mizen-ftay-fails 
let, the yards braced full, and the helm put hard a weather, to 
keep headway upon the fhip, (hooting her along the more, as much 
as pomble, till all the anchors are let go, contriving to begin with 
the weathermoft anchor, or that which has the cable in the 
■weathermou: haufe-hole, and fo on with the next weathermoft 
anchor, paying out the cables as faft as poflible, that the fhip may 
keep mooting a head till the anchors are all let go. 



On KEEPING a CLEAR ANCHOR. 

IT is allowed to be a mafterly and material branch of feaman- 
mip, to be able to manage a veflel riding in a tide way, by a 
fingle anchor, fo as to keep it clear from the cable getting foul 
of the fluke, or ftock, and fometimes foul of both fluke and 
ftock, which may be the cafe; and the anchor thus being fouled, 
as it is termed, prevents its holding the (hip, and may occation 
her to drive on more, or athwart another (hip's haufe, which often 
happens from the want of proper methods being put in practice to 
keep the anchor clear : This therefore deferves the utmoft regard, 
for in open road-fteads, when only waiting for a fair wind, it may 
be better and fafer to ride by a Angle anchor, than to be moored 
when it blows hard, and among many mips, which are liable to 
drive athwart each others haufe, fo that to fave both (hips, the 
leewardmoft muft be obliged to cut or flip ; if riding by a fingle 
anchor, they have only one cable to get clear of, but, if moored 
with the two bowers, they have two cables to get clear of and 
that perhaps at a time when both fliips and men may feem to be 
the fport of wind and waves, which may make one (hip to rife 
tt hilft the other falls, and tear in pieces even our heart of oak, 

N 2 and 
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and make our feamen's hearts of oak, which we boaft ourfelves fo> 
much upon, to fail, for what chance do feeble men ftand, to fend 
off the blows one (hip gives the other, at fuch times of diftrefs, 
when nothing is heard but the cralhing of timber, &c. and cry- 
ing out for the leewardmoft fhip to cut, to relieve them, lb that 
If moored, and fhe mud part with both anchors, ihe may have 
only one anchor left to bring her up again, and ride by, and fafety 
may ftill depend on keeping that clear ; all which prove the great 
nceeflity of endeavouring, after fixed rules, to keep a finglc anchor 
clear. 



To keep a clear Anchor, with the Wind right againfl the Tide.. 

IT mould be a fixed rule on this occafion, at the tide firfl fetting> 
to windward, to moot the (hip a head of the anchor, to keep 
it clear, and not to offer to back her a ftern of it, for that is 
found by experience to be impracticable,, not only for the realbns 
given page 88, on a fhip driving broadiide, but becaufe when the 
cable is lying upon the ground, the fhip fwinging with the tide,, 
will bring the wind fo much abaft the beam, that it will be im- 
poflible to back the fhip a ftern, clear of her anchor ; yet 1 have 
teen this attempted in capital merchant's fhips ; and even in his 
Majefty's fervice I have fecn fome expofe their ignorance in this 
important point of duty. 

It Ihould be another fixed rule, always to endeavour to fhoot or 
freer a fhip on the fame fide of the anchor each tide, to avoid the. 
rifk of the anchor not turning in the ground, as the fhip goes* 
round it, as fhe will do when fhe is let go at random, on one fide 
of the anchor one tide, and on the other fide of it the next, by 
which bad practice the cable is liable to get foul of the upper, 
fluke of the anchor that is above the ground. 

This cafe I muft refer back to the example page 94, where the 
fhip figure 4, plate the 3d. is defcribed to be managed according 
to the above rulc9, when fhe was brought to an anchor, and was 
{hot a head of it on the flarboard tack ; fo that when the wind- 
ward tide makes again, fhe fhould be caft and fhot a head of her 
anchor upon the fame tack, as before reprcfentcd figure 3, plate 
the 3. until fhe fwings to windward of the anchor, and comes to 
a proper fheer, with a tight cable growing on the larboard bow, 
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and the wind on the ftarboard quarter, keeping her on this (heer 
with the helm a port ; then the liuls may be taken in, till the 
windward tide flacks,, for there is no danger of a fhip breaking her. 
(heer, whilft the tide run« ftrong, in proportion to the wind that 
keeps her ftern of the anchor ; but when the tide flacks, or the 
wind becomes fo ftrong, that the fhip ihoots end on upon the tide, 
a head of her anchor ; then is the time Ihe is liable to break her 
fheer againft the helm, and requires afliftance with fail, and the 
yards to be braced about, to prevent her from falling over hes 
anchor, and fouling it. 

But to cart the fhip, figure 4, on the ftarboard tack, as above 
mentioned, when the lee tide is done, the head yards mould be 
braced up (harp with the ftarboard braces, the after yards with 
the larboard braces, the fore-top-maft-ftay-lail fet with the (lar- 
board lheet hauled flat aft, and the helm hard aport ; then the 
windward, tide coming right aft, ads upon the larboard fide of the 
ludder, in a direction fuch as will cant the (hip's (tern to ftarboard, 
and the wind at the fame time acts upon the fore-top-maft-ftay- 
lail, and the head yards, to caft her head to port upon the ftarboard 
tack. And fuppofe that, by the fetting of the tide, or other ac- 
cidents, contrary to your defign, the mlp (hould caft on the lar- 
board tack, in that cafe, every thing is ready trimmed, as it (hould 
be, to ware her round on the other tack, the helm being aport, 
is now hard a weather, the head yards and fore-top-maft-ftay-lail 
flat full, the after yards braced the other way, all ad together, and 
will bring the (hip round on the ftarboard tack, before (he comes 
near her anchor; then the mizen may be hauled out, and the fore- 
top-maft-ftay-lail, and head yards fet drawing full, to (hoot her 
a head, till ihe drives to windward of the anchor, with a tight 
cable as before defcribed. 

But to caft a (hip the right way at an anchor, with a wind- 
ward tide, is bed reprefented plate the 5th, with a fide view of 
the (hip, figure 1, to caft her upon the larboard tack, when the 
lee tide flacks, the helm is put aport, to (heer the (hip and bring 
the wind on the larboard bow, then fet the fpritfail and fpritlail 
top fail, topped up to port, the jibb and fore-top-maft-ftay-fail 
with the larboard (heets flat aft, and the jibb fheet under the fprit- 
lail -yard-arm to guy the fail further out to port, the head yards 
br. ced (harp up with the larboard braces, the after yards with the 
mizen- top-fail fet braced (harp up the other way ; ftridl notice 
(hould be taken when the Ice tide is quite done, to put the helm 
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hard a (larboard, fo that the windward tide acting upon the /lar- 
board fide of the rudder in that direction, and the wind upon the 
fails and yards makes them evidently tend to caft the (hip the way 
defigned, and when flic is caft you have only to fill the head fails 
and yards, to flioot her a head with a tight cable, till the tide fcts 
her to windward of the anchor, or fwings her near end on the tide, 
and brings the wind on the larboard quarter ; then the head lails 
mould be taken in, and the head yards pointed to the wind with 
the larboard braces, and if me continues to ride a head of the 
anchor, which mould be ftriclly noticed by the buoy, or the 
growing of the cable, more after-fail mould be let, the mizen and 
mizen- ftay-fail added to the mizen-top-fail, to help the ftarboard 
helm to keep the iliip from breaking her flieer again ft the helm, 
and bringing the wind on the ftarboard quarter ; when this hap- 
pens with thefe fails fct, the mizen and mizen-ftay-fail mult be 
immediately taken in, fliiver or keep drawing full the right way 
the mizen-top-fail, fet the jibb or fore-top-maft-ftay-fail, the 
yards and helm being trimmed the right way, as before mentioned, 
to keep clear of the anchor, and bring the Ihip round on her pro- 
per flieer again, with the wind on the larboard quarter ^ then down 
hcadfails, and endeavour to keep her on this flieer, as before di- 
rected, till the windward tide is done. 



On keeping a clear Anchor when the Wind blows a Point or two 

a-crofs the Tide. 

IN this fituation, when the tide makes to windward, it will 
naturally caft the (hip with her head towards the weather fide, 
and for the reafons before given, will fwing her, to bring the wind 
lb far abaft the beam, as to prevent backing her a ftern of the 
anchor to keep it clear : therefore I would recommend to flioot her 
a head of the anchor to the weather fide, till flic comes to her 
proper ftiecr ; the wind being on the quarter a little a crok the tide, 
will keep her from breaking her flieer, whilft the windward tide 
runs, and flic may be eafily fliot a head on the fame fide of the 
anchor, again, as before dekribed, when the windward tide is 
done. — But whenever the wind blows lo far acrofs the tide, that 
the fliip can be fhecrcd and kept to leeward of her anchor, I 
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recommended this as much the beft practice to keep a clear 
anchor- 



To keep a clear Anchor, with the Wind right a-crofs the Tide. 

I STRONGLY recommend the Ample and eafy method of 
fetting the fore-top-maft-ftay-fail with the weather iheet flat 
aft, and the helm aweather, whereby the (hip may be (hcercd, 
and kept near the fame place to leeward clear of her anchor, both 
flood and ebb, as represented by the Ihip figure 2, plate the 4th. 
But this method of (heering a (hip to leeward is quite contrary to 
that bad cuftom which is practiced in the coal trade, of (heering 
(hips to windward of the anchor, and though I allow them to be 
the greateft proficients in managing (hips in narrow and difficult 
channels, yet I hope to convince them that their practice in this 
inftance is wrong. But Dame Cuftom, I know from experience,, 
is a powerful adverfary, and a great enemy to improvements, and 
will feldom fubmit to conviction ; notwithftanding that, I (hall 
endeavour to make a fair comparifon, by defcribing both methods,, 
as they are reprcfented in plate the 4th, which was made for this 
purpofe only, and then leave the merit of both to the determina- 
tion of impartial judges. Firft, then let us fuppofe the wind to be 
off more, and right a-crofs the tide, as is reprcfented plate the 
4th, and that the (hip figure 1, is commanded by Capt. Reafon, 
and came to an anchor on the larboard tack, ftemming againft the 
tide, as defcribed page 9 c, with her helm aweather, to (hecr the 
(hip to leeward of the anchor, which method not only keeps the 
fliip clear of her anchor, but alfo makes her ride fo near end on to- 
the tide, wi«h the wind rather abaft the beam, that flic may be 
helped with fail, to ride eafier in a rapid tide ; and when the tide 
is moderate, flie will lie ihecred right to leeward of her anchor,, 
where (he muft be .it each flack tido, as has been before obferved. 
And if we fuppofe that (he came to anchor at flack tide, as . 
defcribed page 95, (he will then lie with the cable and anchor in 
the fame direction, with the wind right a head j fo that when 
either tide makes, fo as to bring the wind upon the bow, they 
have only to hoift the fore-top-rmft-ftay-fail with the (heet to 
windward, and put the ft^lm aweather, to keep the anchor clean . 
as. you fee reprefented by figure i, plate the 4 th.. 

Now 
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Kow we will fuppofe Dame Cuftom commanding the fliip figure 
3, ia the lame plate, comes to an anchor on the ftarboard tack* 
Hemming againft the tide, and puts the helm a lee, which fheers 
the fliip, and lays her anchor in a flanting direction to windward, as 
represented by figure 3, till the tide begins to flack } then fets the 
mizen-top-lail aback, and in little wind, fometimes adds the 
main-top-fail aback, to back the lhip a flern, clear of her anchor, 
according to her fcope of cable, from her being near right to wind- 
ward to r^ght to leeward of her anchor, as rcprelentedfrom figure 3, 
to figure 2, where the fliip muft naturally lie in that fi tuition every 
flack tide, with the wind and anchor right a head, till the other 
tide makes ; then they fhift the helm a Jec, brace aback the in iz en- 
top -fail and yards, &c. and fheer the fliip nearly right to windward 
on the larboard tack, to complete almolt the circle quite round her 
anchor every tide, as reprcfentcd from figure 3, to figure 4, where 
it appears plain, the Imp is made to take up above twice the room 
of the fliip figure 1, consequently in that proportion her cable rubs 
over twice as much ground, is more liable |o fweep foul of flones, 
wreck, or loft anchors, &c. which may greatly hurt it, and it 
may get under the upper fluke of her own anchor, if the anchor 
does not turn in the ground as the lhip is fheered round it, which 
probably will be done at the Jail and firft part of the tide, when 
it runs eafy ; when if the wind is moderate, and the bottom a 
tough clay, it is great chance but the anchor lies with the flock to 
windward, by the drain upon in that direction, as above mentioned, 
#nd the cable may go over the flock when lying flat upon the 
ground, as the fliip was backed to leeward of the anchor, and 
may fweep under the upper fluke as fhe is flieered to windward 
again, w^ich makes it evident, that by this practice, Dame 
Cuftom is likely to ride with the cable foul of the upper fluke of* 
the anchor, as reprcfentcd figure 4. And to fuppofe the wind and 
tide fo moderate, that the fliip does not drive, yet the flrain upon 
the upper fluke may cant it towards the fhip, and raife die farther 
flock arm off the ground, by which in a clay bottom, the anchor 
may perhaps lie in that pofition, fb that when the tide flacks, and 
the lhip is backed from figure 4, to figure 2, it will clear the cable 
of the anchor fluke ; and as they flieer to windward again, from 
figure 2 to figure 3, the cable is likely to fweep under the anchor 
flock arm, that lies canted off* the groundL I defy the adherents 
of Dame Cuftom to account for their cables fo often getting under 
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the anchor ftock, which naturally lies flat upon the ground, but 
from this bad practice. 

Ac a i n fuppofc Dame Cuftom comes to an anchor at flack tide, 
the anchor will naturally lie in the lame direction with the fliip and 
wind right a head ; and When the tide makes, inftead of keeping 
the ihip to leeward, as reprefented figure i, then the old Dame 
meers and lies to windward of the ajichor, as above mentioned ; 
and fuppofe the wind to change, and come fo far abaft the beam 
that the lhip cannot be backed a ftcrn of her anchor, but moots a 
head as the tide flacks, in this cafe, if it is good holding ground, 
we may reafonably fuppofe that the anchor has not turned in the 
ground as the fhip has gone round it ; the cable will then naturally 
fweep the upper fluke of the anchor, fo that Dame Cuftom is 
likely to be adrift with the lee tide, if it blows frefh, or the tide 
runs ftrong, and may carry other mips adrift with her, which 
makes it dangerous for Reafon to he near Dame Cuftom, iu 
crowded road-fteads, and it muft make great confulion when one 
fheers their ihip to leeward, and the other to windward of their 
anchor, they may fliecr on board each other, which I have knowa 
to be the cafe, and Dame Cuftom has then abufed Reafon, by 
calling him lubber, for fheering the (hip to leeward of her anchor, 
when Reafon, who had obferved their wrong proceedings, wagered 
in his own defence, that Dame Cuftom s anchor was then foul, 
which proved to be the cafe at heaving it up. 

There is fo much to be faid againft this bad cuftom, of ftieer- 
ing to windward of the anchor, that I am furprized how it came 
into practice, fincc nothing reafonablc as appears to me, could be 
urged in favour of it ; even in refpect to work, to wear and tear, 
they all are greatly againft it ; fo that I will advife every fhip r 
commanded by Reafon, to refort and lie together, as far from the 
adherents of Dame Cuftom as the room in the place will admit of; 
as they all (heer one way, to leeward of their anchors, they may 
lie with much more lalcty clear of each other, in lefs than half 
the compafs of the ground that Dame Cuftom takes up, as is 
made evident by plate the 4th, which 1 hope will prove fuflicient 
to condemn the practice. 

I r is but fair that we remark what cfTecl: the change of wind 
might have upon the ihip figure 1, to leeward of her anchor, 
when it made Dame Cuftom foul her anchor by being to windward 
of it, as rrfentioned above. Suppoie then that the wind comes 
four points abaft the beam; as long as the fore-top-maft-ftay-faii> 
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io6 On MOORING SHIPS. 

with the meet to windward, will keep drawing the right way, and 
the helm is hard awcather, Realon, to leeward of his anchor will 
never come near to foul it ; and to fuppofe by the force of the 
wind the (hip ranges a head of the anchor, that (he breaks her 
Iheer, it will be with her Head to leeward, clear of the anchor, 
till the tide drives her a ftern of it again ; fo that whilft a fhip by 
this method can be kept to leeward of her anchor, flie (hould. 
never be flieered to windward of it. 



On MOORING SHIPS. 

RULES cannot be fixed to fuit all places and all (hips, but 
different methods may be neceflar)', according to the road, 
the fize of the ihip, her draft of water, and how fhe may be pro- 
vided with ground tackle, &c. Where the tide runs very ftrong, 
and there is water enough, it is certainly beft to moor water /hot, 
the anchors and cables lying in the fame direction with the tide,, 
which can then have but little effedt upon them, in comparifon to 
what it has when a Ihip is moored a-crofs the tide, where the power 
of the tide alone upon the moorings, is of itfclf fometimes enough 
to bring the anchors home. Therefore great Ihips that have ihcet 
anchors, and arc well manned to clear the haufe, when obliged to 
lie where the tide runs ftrong, moor with the beft and fmall bower 
anchors, water Ihot ; but fmall (hips having only two bower 
anchors, and but few hands to clear the haufe, drawing lefs water, 
may moor out of the ftrength of the tide, with the fmall bower 
and lire-am anchor, and haufer athwart the tide, and keep the 
belt bower anchor in refcrvc, as occafion may require. 

When a (hip is to be moored «nly to wait for a fair wind, the 
befl anchor, and open haufe, (hould be towards the foul wind 
quarter ; but when a ihip is to lie with all winds that may blow, 
the beft anchor and open haufe mould be towards the worft wind 
that may blow, to raife the waves, and give the Ihip a pitching 
motion, as is mentioned page 98, and muft leave no more of the 
fmalkft moorings within board, than juft enough to frefhen the 
haufe on occaUon j by which they will hold the longer, by having 
the longer fcope, and the haufe will be the eaiier cleared. 

Win re a (hip is liable to ground with the ebb, and not to 
float till the liood tide runs ftrong, the fafeft method is to moore 
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On Keeping a Clear, or Open Hause. 

*-crofs the tide, which lays the fliip clear of getting damage 
upon her own anchors ; when it requires to attend and llack the 
mooring, that her ftern may fwing over upon the flood, to prevent 
her girting. And when moored with a l'mall anchor and hauler, 
the helm lhould be always fliifted, to flieer her towards the lmall 
anchor, to cafe the ftrain upon the fmall moorings ; and to lay the 
principal ftrefs upon the bower anchor and cable, to ride the fliip 
when the tide runs ftrong. 

I have been mooring a fliip in a very narrow river, where the 
more on each fide was nothing but loofe {hilly ftones. We Ltid 
the bower anchor clofe over to one fide of the river, and made fall 
a haufer with a long bowline knot, to the middle of a twelve feet 
deal board, on the oppofitc more under the ftiilly ftones, broadfide, 
and its lower edge a little llanting, towards the (hip, which held 
her better than an anchor would have done in its place. Another 
remark of this kind, which I think deferves notice, is what I 
Jiave known done, where anchors placed one to back another could 
not be made to hold in fand : — a bulky bundle, made of rulhes 
that grow on fand hills, buried under the land, and trampled upon, 
has held fo that it would break a cable made fall to it ; and no 
doubt but any thing of the fame bulk would anfwer the fame pur- 
j>ofc. 



On Keeping a Clear, or Open Hause. 

IN roads where ftiips are liable to be put in great motion by 
waves, which may make dangerous deftru£r.ion of the moorings 
with a foul haufe, the danger and trouble there is in clearing it, 
"when the waves run high, make it highly nccellary to endeavour 
to caufe the fliip to fwing the right way each tide, to keep the 
haufe clear, which the wind will do when it blows a-crofs the 
tide, as may be fuppoied in plate the 5th, and that the wind was 
off the fliore a-crofs the tide, when the fliip figure 1 , was moored 
with an open haufe towards the fliore, to wait for a fair wind ; 
whilft that wind continues, the fhip will fwing with her flcrn from 
the fliore, and keep a clear haufe without any trouble, but when 
the wind comes to blow right oppofite to one tide, and in the 
fame dircclion with the other tide running along the fliore, as rc- 
prefented by the fliip figure 1, plate the 5th, then it requires 
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On SERVING CABLES. 



management to make the fliip fwing with her ftcrn from the more, 
to keep the haufe open on both tides. The method of proceeding 
the rirlt part of the windward tide, when the wind is right a head, 
is fully dclciibcd page 100, and to fwing a fhip the latter part of a 
windward tide, when the wind is right aft, requires only to put 
the helm over that way her Item is to go, as in this cafe to ftar- 
board, which will bring the wind on the larboard quarter ; if it is 
little wind, the mizen, mizen-llay-fail, and mizen- top- fail braced 
up fharp, may be fet, to affift the helm as the tide flacks, to fwing 
her the right way to keep the haufe clear, without the trouble of 
towing with a boat, running out a rope, and a fmall anchor, &c. 
which a calm, or the fetting of the tide may fometimes require 
to be done. 



On fcrving Cables to prevent their Chafing. 

AS fafcty may often depend upon this, not only when the 
waves run high, but in fmooth water where the tide runs 
itrong, and by giving the moorings a trembling motion, may chafe 
them, therefore care mould be taken to have them well ferved, not 
only in the way of the haufe and cut-water, but fo far as to reach 
below the gripe ; for if a ihip be moored water mot, or at a iingle 
anchor, with a windward tide, when it blows fo frelh that Ihe ranges 
about, and lies a head of her anchor, with a tight cable, the cable 
may be hurt under the bows and gripe, if not ferved low enough, 
with rounding and kcckling. Therefore it is certainly beft to have 
the cables properly ferved ready for mooring? as the time and place 
the fhip is to lie in may require, as our Eaji India mips in the 
paifagc home, when in a fine weather climate, put the proper 
ler\ ice on their mooring cables ; and in the coal trade to London, 
they put cn their cables what they call a long and lhort fervice, to 
continue on for the fummer's work. 

The bell fervice that I know to preferve a cable from chafing 
in a llorm, when the waves run high, is fuch as is ufed in the coal 
trade to London ; it is cut from the belt part of a tanned horie 
hide, big enough to wrap two or three times round the cable, 
which is readily and eafily put on and taken off, and much better 
than the pl.its commonly ufed in merchant's ihips, which arc long 
and troubleJomc to pals, and beat about the cable ; and after that 
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How the fmall Moorings may be bcfl applied in a Storm. 

arc liable to become flack as the cable ftretches, and rubs backward 
and forward in the haufe ; and when the ihip pitches hard, it 
fometimes feperates and makes openings between the parts of the 
plat, fo that the cable may be chafed in thefe openings, which a 
leather fervice is not lubject to, being all the length of the hide in 
one piece. The method of putting it on the cable, is firlt to 
wrap two or three fold of old canvals, the length of the leather 
fervice, which, if too ftiff to put on dry, requires only dipping in 
water, and beating it againft any wood, which makes it im- 
mediately foft and pliable ; then let as many hands as can come at 
it, wrap it as tight as poflible upon the old canvals, round the 
cable, tying it tight and fmooth on with fennit, or three yarn 
nittles, made for that purpofe, grealing them and the fervice, very 
■well, before veering it into the haufe-hole. 

I would advife to avoid a practice I have feen ufed on this oc- 
cafion, that is taking a timber hitch with fome nittles round the 
cable upon the canvafs, then wrapping the leather fervice and the 
nittles round the cable together, which raifes the leather in the 
place of thofe nittles where it will foon chafe through. 



How the weakeft Moorings may be beft applied, to help a SHIP 

to ride out a Storm. 

IN a dangerous fituation, all practicable hints, that may con- 
tribute any thing towards iafety, defcrve notice ; and it may 
often happen that the lmall bower cable may be too much worn, 
or the fmall moorings known to be too weak to bear the ltrain of 
the (hip to ride out a ftorm, when the anchor at the beft cable is in 
danger, or expected to come home j in this cafe, I would recom- 
mend endeavouring to make the weak moorings ferve for a backing 
to the belt anchor and cable, contriving a traveller (as it may be 
properly called) of fufficient rope, to go Hack round the bell 
cable, without the haufe, and well fecured with rolling hitches 
feized, &c. to the weak moorings that may be veered away, or let 
go as occalion may require ; or if lhort of rope to make a proper 
traveller, a ftopper may be put on without the haufe, till the end 
of the fmall moorings is put round the beft cable, with a bowling 
knot open enough that it may Hide along the ben: cabb, till it 
comes to the anchor ftock, which may prove fuch a fure b.ieKin^ 
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On UNMOORING a SHIP. 



to it, as to prevent its coming farther home; fo that by this means, 
there is a much better chance to ride out a llorm by the beft cable, 
fingly, than to run the rifk of either anchor coming home, to 
bring them both a head together, by which one cable is apt to get 
foul of the other anchor, and to get fo entangled as to make the 
anchors come home, or make it ncccJfary to cut the cable which is 
foul of the anchor, if the fliip has a pitching motion. 

Bur it mull be allowed, that this, as well as every other un- 
common method, requires judgment to contrive, and refolution to 
put the defign fpecdily in practice, as the occafion and neceflity 
may require, to prefcrve tnc whole when iafety depends upoa 
riding out a ftorm. 



On UNMOORING a SHIP. 

THERE needs little to be faid on this fubject, if the fliip 
lies in a clear, roomy place, as either anchor may then be 
Caken up firft, by veering to it, or may be weighed with a boat, 
&c. But if lituated among a crowd of fhips, or near the fliore, 
then it requires to look about, and coniider well to take up that 
anchor firft, that gives the clcareft birth to caft the fliip, or get 
her underway in the molt advantageous manner, clear of the 
dangers that may be near. For want of conduct on fuch oc- 
calions, I have known great damage done. 



It was faid by the celebrated Doctor Halley, that the Syftera 
of Navigation in his time, depended upon three L's, meaning 
Lead, Latitude, and Look-out, each of which deferves particular 
notice, as fafety, no doubt, will always greatly depend upon them, 
I ftiall therefore notice them in their order. 



On HEAVING the HAND-LEAD. 

THIS method of founding the depth of water is peculiar lo 
our feamen, and I judge had it's rife i'i the coafting trade to 
Lofuion, where their fuccefs and fafety depended greatly upon it ; 
and lb dexterous, by their great practice they become, that they 
will heave the lead far enough to reach the bottom, and give true 
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Rules commonly obferved by a good Lead-Man. 

foundings in eleven or twelve fathom water, when the ftiip may be 
going at the rate of four or live knots through the water ; and 
their rules being equal to their dexterity, deferve mentioning, and 
mould in my opinion be followed as ftandard rules for the hand lead, 
for want of which being properly ufed, I have known many mif- 
fortunes and fatal loflls, which might have been avoided. I have 
heard of a commander of a large ihip, in the above coal trade,, 
who in dangerous places always hove the lead himfelf, and cunned, 
or ordered the Ihip about, according to the foundings, which he 
fung, or fpoke out aloud as the other men. 



Rules commonly obferved by a good Lead-Man. 

WHEN ordered to the lead, he takes care, i ft. that the 
inward end of the line is made faft, to prevent lofing it. 
2d. That the lead and line may run clear, and come fair to hand, 
he takes them out before that ftirowd next to his foremoft hand 
where he ftands to heave. 3d. The firft caft of the lead he only 
heaves out about fix or feven fathom of line, which prevents the 
kad being over hove, and readily makes known that the fhip is 
not in immediate danger, when no ground is found at that depth ; 
and it is an eafy way to clear the line for a deeper caft the next 
heave, if the occaiion requires it. 4th. When founding in Jefs 
than five fathom water, or when there happens a fudden alteration 
of lefs water, he heaves the lead as faft as pofiible, and fpe^ks out 
the foundings brilkly, with a loud voice, and does not ling them 
out, which takes lb much time that I have known a Ihip to come 
a ground before die founding was made known. 



Ox SINGING out the SOUNDINGS. 

THIS cuftom is certainly a benefit to a fleet of mips, failing 
near together in difficult channels, where fafcty depends 
upon the lead, as in the coal trade \.o£.oudon, where I fuppofc the 
pra&ice began, finding the advantage of hearing each other* 
ibundings as a guide to the whole.— Another adv:mtage attcmung 
this practice, is, where a commander is not well acquainted, he 
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On Sounding with the Deep-sea-Lead. 

may go off the deck, and look at the foundings laid down m tlie 
chart, or inftructions for the place, and hearing the depth of water 
lung at the fame time, compare how they agrec^ 

But it mud be allowed that there are rilks attending this 
practice, by the lead's man /landing ft ill all the time he is finging 
out the foundings ; for which reafon the before mentioned 4th rule 
for a good lead's man, mould be ftrittly obferved, to avoid the 
danger there mentioned, to have happened whilft the lead's maa 
was linging out the foundings, with a long tone, thus, by, the, 
mark) three, &c. in which time the lhip came a ground, which 
might have been avoided, had the foundings been fpoke out quick, 
as above recommended. This makes me think, that it may be 
a difputed point, whether the foundings may not be as well or 
better heard, when fpoke out quick with a loud voice, than when 
they arc flowly fung out ; if fo, the advantage muft be greatly in 
favour of fpeaking out the foundings, on all occafions. 



On Sounding with the Deep-sea-Lead. 

XW O U L D recommend, here, what I have found by ex- 
perience to be an advantage, that is, having the lead only fifteen 
pounds weight, -with a fmaller line than common kept ready upon 
a reel, made large enough for the purpofe, like a log reel, and 
hung up in beckets, where a man can readily take and hold it 
between his hands, on any fudden occafion : and that the lead may 
fink the fafter, to have fmall and few marks, as the hand lead ana 
line will get foundings at any time, in ten fathom water ; the deep- 
fea-linc need only to be marked from ten to feventccn fathom, as 
common, and from twenty upwards with knots as fmall as thole 
in the log-line. 

This lead requires various methods of heaving it, according to 
the depth of water expected, and the fhip's head or lee way at the 
time the lead is to be hove. When a fhip is failing right an end, 
without much lee way, if foundings cannot be got by heaving ic 
from the cat head, or fpritfail yard, a man muft carry the bight of 
the line to the jibboom end, and with a tight line lwing the lead 
forward, when another man gives it all the force he can from the 
fpritfail yard. This method well managed, will heave the lead the 
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To Bring a SHIP to, to SOtJND. * 

fertheft it can be done, to get foundings, without bringing the 
Ihip to. 



To bring a SHIP to, to Sound. 

THE difficulty of getting true foundings, in a gale of wind* 
increafes in proportion to the depth of water, and the 
violence of the wind and waves. The beft method that I have 
experienced, is to pals the lead from the weather quarter, round 
the ftern to leeward, without all, to the fore part of the quarter 
deck and a man to carry the bight of the line to the lee main-* 
yard-arm, which is to be laid fquare when the helm is put a lee, 
to bring the ihip to ; and when the (hip begins to moot to wind- 
ward by her headway, then the lead is to be fwung right to lee- 
ward from the deck, whilft the man at the yard-arm, with a tight 
line, fwings it as far as poflible to leeward of the fliip, which gains 
to windward of the lead, whilft the headway continues, and then 
runs her ftern up to the wind by the fternway, backs near to 
where the lead was hove, by which means, as mentioned in box- 
hauling, page 86, a great deal of line may be run out, nearly up 
and down ; and the lead being armed with tallow, makes it 
certain whether it has ftruck the bottom or no, and if it has, 
Ihews, what fort of a bottom there is. 

When and how oft it may be neceflary to try for foundings, 
muft be left to the difcretion of the commanding officer, and will 
be more or lefs fo, according to the nature of the coaft, place, or 
fituation.of the fhip ; but the want of it's being done in due time,, 
is well . known to have occafioned many fatal Jofi'es. Therefore 
they who neglect heaving the lead, will always be blamed in pro- 
portion to the degree of danger, . and the lofs their neglect may 
occafion. 



THE- 



On the LATITUDE. 

THE latitude when it can be got by a good obfervation, 
with a good inftrument, mull be allowed to be the only 
guide we have in navigation ; becaufe it not only gives to a cer- 
tainty, the ihip's place, North and South, but it likcwife helps us 
to form a judgment how far a dependence may be put on our 
reckoning, Eaft or Weft ; in proportion as the latitude by the ac- 
count kept of the (hip's way, agrees or difagrees w ith the latitude 
obferved in the pafiage in general ; fo more or lefs dependence ac- 
cordingly may be put upon the longitude the mip is reckoned t« 
be in. 



On the Latitude of Places being wrong bid down. 

WHERE people are ftrangers to places which they have 
not got laid down from good authority, in new charts or 
books of eftablilhed good character, but have them only in old 
books, or general charts on a fmall fcale, where the latitudes may 
be very erroneous, great caution mould be ufed to avoid the ill 
conlequences which may attend fuch errors, when they may be 
drawing near to danger, or in making a land fall, Sec. 

I was in a ihip bound from Lijbon to Mazagan, a Portuguese 
garrifon on the coaft of South Barbary, with which, in very fine 
weather and a fair wind, falling in as we thought by the latitude 
obfervcd, we were in a fair way to find the place, the latitude of 
which we had only laid down in an old general chart, on a fmall 
fcale. Being all of us ftrangers, we traced the coaft clofe along 
fhore by day, and laid the lliip to at night ; thus we fcarched for 
the place fo long in vain, that we defpaired of finding it, there- 
fore it was refolved, if poflible, to try to turn the fliip to wind- 
ward, againft a current then running, and go to Gibraltar to get 
a pilot to find the place, when in our way back, we found it was 
a degree of latitude to the northward of where we had ever looked 
for it, owing to its being wrong laid down in the chart, and to our 
officers not getting every poflible information, concerning a place 
with which we were not acquainted, before proceeding on the 
voyage. 

Before clofing this fubjeel, I cannot help acknowledging that 
grc.it fervice done to all fe.: faring men by Mr. Hadlky, in the 
invention of his excellent Quadrant, for oblerving the latitude in 
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On LOO KING-OUT. 



fa eafy and certain a manner, and which I can fay from experience 
is moil excellent, when compared to our old inftruments, for that 
and the many other ufeful purpofes it anfwers, in taking angles 
horizontally in furveying, and of the fun and moon, or moon and 
ftars, towards finding the longitude, and equal altitudes to find 
true time, &c. 



On LO'OKING-OUT. 

A GOOD lookout may juftly be faid to contribute more than 
any thing towards fafety, not only from mores or (hoals, 
&c. but from mips running on board each other at fea, which no- 
doubt often has, and may prove fatal to thofe who neglect it. 
Therefore the utmoft care mould be taken, that this duty is not 
done in a carclefs manner ; and the tranfgrefibrs lhould be punilh- 
ed, by fome means. 

I was in a (hip, in company with a fleet of mips of war, turn- 
ing to windward in the night, with a frem breeze of wind, when 
our mate of the watch, as walking the weather fide of the quarter 
deck, was allarmed with hearing called out from another (hip, ** a. 

good lookout before there," and an anfwer made by ieveral 
" aye, aye," — the mate ran to leeward, looked under the mainfail, 
and faw a frigate on the other tack running on board of us ; her 
jiboom ran within our lee mizen ihrouds, and tore them all away; 
her ihcet anchor fluke took our main chain plates, tore them all 
away, and ploughed away the plank and timbers till it got clear 
through our mips fide, before one (hip ftopt the others way, and 
they were fo locked and entangled together, that had it been a. 
rough inftcad of a fmooth fea, as it happened to be, one or both, 
lhips mud have funk, before they got clear of each other. 

This (hews, notwithstanding the (tricf difcipline ufed on board 
our King's (hips, that this important duty is negligently done 
there, as well as in other (hips, by carelefs men, not conlidcring 
how much- depends upon their lookingoutv when fkulking or in- 
verting themfelves with (lories upon the forccaftle ; they, without 
looking-out at all, will anfwer regularly to the word of command, 
*' aye, aye," which occafioncd the above misfortune. Kor thefe 
rcalbns, as long as the weather permits, the lookers-out ira- 
tioned on deck,, (hould be made to walk each man by himfclf. 
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which will prevent them from being diverted, or fieeping on this 
duty ; for it is well known that a man may ftand and fleep, but he 
cannot walk and flcep j and to make this duty both eafy and well 
done, it Ihould be taken fpell and fpell, according to the number 
of the watch that can be trufted, and as circumftances may 
require. 

Th e wideft and cleareft part of the ocean muft he allowe4 to 
require a lookout; for any two fliips that are eroding each others 
track, may meet and dellroy both j and the worfe weather, the 
more occalion there muft be for caution. As I was crofting the 
weftern ocean, where we had a very narrow efcape, failing with a 
gale of wind, quartering under mainfail and forefail, when the 
lookers-out upon the forecaiUe, feeing a light right a head, took 
it for, and faid one to .the other, it is a flar, for which it palled till 
we came fo near, before it was perceived to be a fliip lying to with 
a light out, that we ouly juft got clear of her Hem, by putting 
our helm hard a port, which but juft faved both ihips from im- 
mediate deft ruction. 

To prevent being deceived on this occafion, I think itneceflary 
Jicre to remark, that when any light appears in the horizon, or 
near the water's edge, it cannot be a ftar, for the atmofphere or 
air fo ohfeures the ftars, that they cannot be feen to rife or fet in 
the horizon. When drawing near to any danger, where fafety 
may depend entirely on a good lookout, if the weather permits* 
and the (hip is manageable, and will work under her topfails, 
with the mainfail and forefail in the brails, it gives a fair opening 
for the officer, as well as others upon deck, to look round them, 
to fee any dangers which may appear. The little difference thus 
made in the (hip's failing, is not to be compared with the advan- 
>tage given for fafety, or preventing damage on fuch occaiions. 



On LOOKING-OUT por LAND. 

IT is found to be ncceffary in foreign voyages, to propofc a re- 
ward for the man that firft fees and calls out land, if it proves 
to be really fuch ; and if it be not fuch, I think it is a bad cuftom 
.to abufe him, if he happens to give a falfe alarm, by miftaking a 
x;loud for land \ becaufe it is well-known, that the land fometimcs 
appears fo much like a cloud, or a cloud fo much like land, at a 

diftancc. 
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di fiance, or the land may be covered by a cloud, that often makes 
it difficult to diftinguifh one from the other. For which reafon a 
man fhould not be made a fufferer for a miftake of this kind, but 
fhould be encouraged, and have liberty to call out from the mart: 
head that there is fomething like land appears ; this might prevent 
the bad confequences that fo me times happen, from people being 
afraid to fpeak in good time, for fear of being miftaken, and 
-meeting with dkcouragement. 



On Looking-out aloft for SHOALS, &c. 

THIS duty well done, may prevent a (hip coming aground ; 
therefore the looker-out at the malt head, on this occalion, 
ihould be encouraged, and ftrongly recommended to make known 
without fear or referve, all alterations or different appearances of 
the water; a feeming change of colour mould not be omitted, 
though it may often proceed from the reflection of clouds, yet it 
may prove flioal water, and neglect may be fatal ; for which realbn 
an officer fhould always take the trouble to go up to look at what 
is noticed from the maft head, on all occafions ; and riplings, 
broken water, or the appearing of an extraordinary fmooth water, 
when the fea is rough, fhould all be ftrictly noticed, as they may 
prove to be great dangers. 

By want of attending to this fmoothnefs on the water, from 
the maft head, I had a very narrow efcape from running the fhip 
on fhore, in turning to windward through the Gulpb of Florida, 
when ftanding towards the Colleradoes with a defign to make as 
bold with them as poflible, in order to a longer ftretch on the 
other tack. I ordered the man at the mafthead to lookout fharp 
for broken water, which we expected to fee at a fufficient diflance-j 
but inftead of meeting with breakers, we fell into an axtraordinary 
fmooth water, all at once, which was taken no notice of from the 
mafthead ; we tacked in a great hurry, and had but four fathom 
water when the ftip was got about, and was but jufl clear of the 
ground. 



I N 



1 1 8 On feeing Shoals in clear Water, from the Maft-heaJ. 

IN thofe feas where the water is very clear, and the weather 
fine, frequently from the mafthead may be feen fhoals that the 
fhip might touch upon j and efpeciaHy if the fun mines a ftern, 
or is abaft the beam when the fhip goes her courfe. This en- 
lightens and makes more vilible the parts of the fhoals towards the 
fhip, fo that from the mafthead, I had the, experience of cunning 
a ftiip in the beft of the deep, clear of dangerous fhoals, through 
The nm cftanne ' s where we were not acquainted ; but a rough fea,_ or the 
Diiniiiga fun happening to mine a head of the fhip the way me is going, 
i,«d bin- jjj n{ j crs lne flioals being feen under water, though it may be clear 
pmais be- and fmooth. I had this laft cafe confirmed, by an inftancc in 
uut f way. lcokingout for flioals, called the Silver Key or Plate Rocks, lying 
off the N. E. part of llijpaniola ; the fun happened to rtiino a 
head of the ihip, when a part of the flioals we had palled were lecn 
a ftern, from the quarter deck, before any was feen from the maft- 
head. 1 was very angry with the man lookingout, till I was con- 
vinced he was not in fault ; for nothing could be feen under water 
a head, the way he was ordered to lookout, owing to the dark or 
fliaded parts of the flioals being towards the fhip, and the water 
reflecting the fun's rays upon the eyes of the looker out, that pre- 
vented us from feeing the dangers. I ordertd the helm a weather, 
and brought the fun aft, and cunned the fhip out again clear of the 
flioals, which we could fee very plain with the fun a ftern ; they 
Icemed to be coral rocks, here and there one, in a ftraggling man- 
ner, with about four fathom water upon them that we pafTed_ 
But it muft be allowed that thefe fhoals, feen in an oblique di- 
rection, appear much flioalcr than they really are, by the refraction 
of the water being lb much greater than that* of the air; as is well' 
known from that common experiment of a fliilling that cannot be 
feen obliquely over the edge of a bowl, till water is poured upon- 
it, which caufes it to appear vifibly higher to the light. It is the 
fame with thefe flioals, when obliged to go right over them, if the 
fhip has water enough, they arc feen and found by the lead to lie. 
deeper than was expected. 



I VENTURE, 
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X VENTURE, failor like, to make fomc remarks on this fourth 
L, the difcovery of which hath been long expected, and is 1U11 
laudably purfued and encouraged by all the learned nations of the 
world. 

The great rewards offered, and the encouragement given by 
our government, has occafioned many methods to be tried for this 
ufeful difcovery; Mr. Irwin's Marine Chair, to obferve by 
Jupiter's -moons at fea, to which a fair trial has been given ; Mr. 
Harrison's famous Time Piece, which performed fo well in the 
voyage of trial to the Weft Indies ; as to gain JT. 10,000 reward; 
and now what is recommended and published by order of the 
Board of Longitude, Mayer's Tables, and Mas kal ink's 
Nautical Almanack, to oblirrve and calculate by the fun, moon, 
and liars, which I doubt will require too nice obfervations, and 
loo long calculations, to be performed without errors, by the ge- 
nerality of fuch feamen as at this time navigate mips at "fea, who 
will think it too difficult to come near true time of day or night, 
on this uncertain element ; and every minute they are out in that, 
makes an error of a quarter degree of longitude. 

Therefore without this much laboured for difcovery, can be 
brought within the reach of common capacities and learning to 
perform it with fome certainty, without being liable to many errors, 
which every man is fubjecl to in nice obfervations and long calcu- 
lations among a multitude of figures, it may be productive of 
effects contrary to the defigrfj efpccially by putting people off their 
guard, and giving too much confidence to the vain and pofitive 
part of men, who cannot bear to be thought wrong in their 
reckoning. Many inftances I could give of this difpolition, but 
mall only mention one, who, though he was llecring an earteily 
courfe in the night, and was told that land was fecn a head, replied, 

that the devil mull bring it there if there was any, which he 
could not believe." — The confequences of this obftinacy, was the 
lofs of a fine large Ihip and a rich cargo. 

The Board of Longitude, in order to facilitate the difcovery Except 
that is expected to be made by this laft mentioned method, has |uji'c"a'" 
ordered, that the matters for the royal navy muft qualify them- bc £ l>me 
felves, by learning to pafs an examination to (hew that they under- cc.nin 
Hand the Nautical Almanack, which is a talk, in my opinion, that ^, m £ 
cannot be expecled from many of our mod hardy and expert n.ivi- m 
gators, whofe education has been moftly from early youth through 
the hard, laborious, and bufy fcencs of life at Tea, and who have tiun 

never 
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gco.i never had the opportunity, to get the learning that is necefTary, to 
th™H\n underftand the true principles of this Almanack. 
poGthrc On this occafion, with humble fubmilfion to the learned, I fpeak 
«tn. 01 f° r rnyiclf and many matters of mips, who-can conduct a (hip to any 
part of the world, that hath its latitude and longitude right laid down, 
without having learned fo much aftronomy at fchool, as to under- 
ftand the characters, figns and terms,. &c. that arc ufed in thofe 
Almanacks, to difcribe our fyftem or fet, of worlds, with their 
moons and their motions round the fun ; which terms,. &c. are in 
an unknown tongue to one who is but a mere englifti reader : and 
our world and moon, with their motions and places, are there fet 
forth in a complex myfterious manner, telling us every day where 
the fun is in the ecliptick, where, no ftar is to be feen at that 
time, which makes us fo little acquainted with the fixed ftars, as 
to think that they and the fun, according to the old notion, go 
To have round us every day, as they appear to do by our world's daily, mo- 
•urruni tion. It is from our knowledge of the fixed ftars, that lie near, 
worlds the moon's path, that the obfervations for tins difcovery are to be, 
fixtd ft C ars P r i nc ip a h*y made, which mews the great neceffity, not only on this 
more eA- account, but for many other benefits to feamen, for us to endeavour 
fc r y i£j* to to get the courfe, motion, and place of our world and moon, 
fcamuu defcribed and rcprefented in fuch a plain manner, that fuch navi- 
gators, as above mentioned, may form fome notion how we and* 
the other worlds, called planets, that belong to our fyftem, are 
conftantly changing places, each in their different orbits, or paths ; 
and going fatter or flower according to their diftance, round the 
fun once in the year, in wonderful order, from the fixed ftars in 
one part of the firmament, round to the fame ftars again, accord- 
ing to the laws given them by the Almighty Creator and conductor 
of the univcrfe, as is illuftrated, and in a particular marterly 
manner ftiewn in Ferguson's Aftronomy, where the names of 
the twelve figns in the Zodiac, and the reft of the conftellations 
are in engli/h, whereby the fixed ftars are to be known. But the 
moft fruithful imagination cannot find the leaft refemblance of thofe 
figures they are commonly called by, and which require a great 
while to learn ; fo that notwithstanding the pains taken by this 
extraordinary felf- taught Fhilolbpher, to whom I acknowledge 
fry ft If under the greateil obligations, as what little I have learncd. 
in'that fcience is from him,* yet I cannot help thinking, that this 

ancient 

* Tr« fricm'fHp Mr. Fme.yfis favoured the author with, and the advant»frff he derived 
Jroru Ukdcc, call for every acknowledgment on bit put; but to attempt to bellow on that cx- 
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ancient method of teaching the motion of our fvftcm, is perplex- 
ing, and is a burden to the memory, tor the reafons given above ; 
and that it might be much better and caller taught to feamen, by 
<he form of the card of the Manner s compafs. 

It muft be allowed that we excel the ancients greatly in (hip- a car- 
ping, and navigating them, lince time has dilbovered and brought p' r " . ird 
into ufe, that noble inftrument the Mariner's compafs, by which a rec'^ 
feaman knows how to ftcer a fhip, and to calculate the (hip's way. ™^jj ! of 
He muft understand how to quarter and divide this compafs into the twelve 
the 360 degrees, which, extended out in ftraight lines from the ^,^5U^ • 
fun's center, might rcprcfent the 360 degrees of the ecliptic, in 
a much more familiar manner to feamen in general than the twelve 
Jigns, Therefore to anfwer this good purpofe, I would recom- 
mend to thofe in power, to get a fet of large plates engraved, fuch 
as are ufed now to Itamp handkerchiefs with ; the firft to repre- 
sent our folar fvftcm as it really is, with the fun in the center and 
its rays to form the lea compafs card, with the 360 degrees ex- 
tending outwards, through a large circle divided into the months 
and days of our year; the North point pointing to the 21ft of 
December, which may properly be underflood to be the norther- 
moft part of the worlds orbit, as we then enter into what is now 
the northcrmoft conftcllation in the ecliptic, called Gemini, which 
makes our fliorreft day, when at the fame time the South latitudes 
have their longelt day ; the reafons for it, and the other lea Ions of 
our year will appear evident, by having our world delineated on 
the eight capital points of this compafs ecliptic, N. N-W. W. S- 
W. ore. round the fun, as Mr. Ferguson has done in his 5th 
plate of Aftronomy, from which, and a fcheme he drew for me 
to make obfervations on the tides, I formed this delign of what I 
call the feamcn's fyftcm, and had one drawn and put upon a wheel 
work planitarian, to obferve whether our neighbouring worlds 

ccllent and furprizinp character, hut a part of the prniTc iiiftly (hie to him, preatly exceeds trx 
■write! '» power. Mr. F. w,n real'y a fclf-tauglit, or rather heaven-taught, ptiilofup-iir, whu 
with no othci aJvai:t:ige« than half a year'* common fchooling, and during t lie puifnie (if a nie- 
-chanic.il profifTioii necvf.uy for the fnnjiovt of himfelf and f.imily, acquired a decree of knm-- 
lcd?e in aftrouunay and cxpeiimenta! Phi:ofophy, which, h is. Sovereign, and the Koya] Society, 
\inl'i>licitcd, thmtyht it hut jult to diftin^uifh with rewards and honouis. 

.After a life of ttleful labours imbitcered by doinrftif. nnli:ippiii< fa, and a fvcble and precirints* 
ttaU- of health, (to ufe the word* of a friend of hie litre,) •« worn out with ftildy, age, anil 
" inl'.i ni-rits, he w*h at length peiir.ittcd to attain th.-.t heaven, on wl iili hi* thl.u-htt i-d 
" \ic«&had tonp Ken fiVd, and whnh i* the ultirnUe reward of learning, virtue, uatunte, 
" ami piety." (St.- i* li^jUjt Aim. ii.-ji.ur, 1--6; Stmt nuou/it of the Lite ttUbmitd Mr. Fit. 

CL'S'JN, t'J Dr. UoVLiTUK. 

pafTing 
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palling near us in their orbits, had any influence on the tides, but 
found none. 

Thus by having our globe reprefented in different parts of the 
orbit which it moves in, at the rate of near one of the 360 degree* 
of the ecliptic every day, and in that time turns once round on the 
center of its daily motion, which is at the poles which lie in a 
direction of 2tf degrees, inclinable towards the plane of its orbit* 
and the year round always keep pointing towards the fame part of 
the ftarry firmament, as is evident to any common obferver, who 
may fee our North pole always points towards what we call the 
North pole ftar, that never goes below our horizon in North lati- 
tudes, by a little thinking, it may be perceived in general, how 
our nights and days with their alterations, and the fun's declination, 
are brought yearly about, by the fun always enlightning that half 
part of our globe that is turned diredtly towards it ; and as it is on 
the 2 1 ft of December when our globe is on the the North point 
of the ecliptic, when I would have the year for this fyftem to. 
begin, when the fun fhines diredly upon the South tropic, its 
light reaches 90 degrees round on our globe, takes in all the 
South polar circle where it is all day, by its then pointing molt 
towards the fun : it is then all night in the North polar circle, 
becaufe it points moll from the fun, as reprefented in the figure on 
the North point of the ecliptic 

But comparing fmall things that can be feen, often helps us to. 
form an idea of what is too big for our fenfes to difcern j a bomb fhelL 
of twelve inches diameter, forced into motion through our air, may 
be fecn by its fufe to keep turning round and roundon its center of 
gravity, as it moves forward ; fo our globe, in round numbers 
about 8000 miles diameter, infenfibly to us, moves forward in her 
orbit, as may be fuppofed, at the rate about 1000 miles in every 
minute of time, whilft it is knowa to keep regularly turning on 
the center of its poles a quarter degree of longitude, which makes 
fifteen degrees for every hour of time, that brings about midday 
and midnight to all the different parts of our globe, between the 
pokr circles in twentyfour hours, as they are reprefented by the 
twentyfour meridians in the figures, which all center, or crofs each 
other, at the poles, dividing our globe into, the 360 degrees of 
longitude, Eaft and Weft, as well as meafuring the degrees of 
latitude, North and South. 

The 
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The daily and yearly motions of our fyftem of worlds, with How ovr 
their moons round them are all one way, that is from Weft fyftem <>f 
Southerly about to Eaft, and from Eaft Northerly about to Weft ""^Lir 
again, what we feamen underftand and call againil the fun, or its mo ° M * 
apparent motion, as our globe is reprefcnted when it partes the round the 
North point of the ecliptic, and goes through our winter N. W. ("|j' mir 
quarter, from N. to W. in its orbit, which brings our North polar four fen- 
circle more and more out of the dark into the light, and leifcns ^"oVc™* 
the fun's South declination every day, till it comes to nothing on or quarter, 
about the 20th of March, when we are upon the Weft point of the 
ecliptic, and the center of our daily motion is then broadfidc to 
the fun, which mines right upon our equino&ial line, and reaching 
both poles makes equal day and night, to all the inabitable part of 
the Globe, when the fun rifes and fets on the true Eaft and Weft 
points of the compafs, without variation, and at the 6th hour in 
the morning and evening of that day. 

We then enter into our fpring, and S-W. quarter of the The 
ecliptic, and move forward every day as above mentioned, from f P ,in * 
the Weft to the South point of our orbit, as may be feen by the 
fcheme how our North latitude days lengthen, and the fun's North 
declination increafes to 23*^ degrees on or about the 21ft of June, 
when the fun fhincs right upon the North tropic, and reaches over all 
our North polar circle, which then points moft towards the fun, 
when the South polar circle points the moft from it that it can do 
the year round, as reprefented by the figure on the South point of 
the ecliptic. 

We next go through our fummer S. E. quarter of our orbit, ™* quTr- 
from the South to the Eaft point of the ecliptic on or about the 22d ler « 
of September, when we are again broad fide, in the center of our 
daily motion to the fun, which then mines direclly upon our 
equinoctial line, and reaches both poles, riling and feting on the 
true Eaft and Wert points of the compafs, and at the 6th hour 
morning and evening, the fame as when we are on the Weft 
point of the ecliptic on the 20th of March. 

To complete the year, we go through our fall or N-E. quarter Th 5 fa,, » 
of our orbit, lrom the Ealt to the North point or the ecliptic, quaucr. 
which every day brings the South pole more into the light for its 
half years day ; and the North pole goes as much into the dark 
for its half years night, until the 21ft of December, when we are 
upon the North point of the ecliptic again ; and the fun having its 
greateft South declination, mines right upon the South tropic then 

Q^2 pointing 
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wba pointing 23, degrees towards the fun, when the North pole points 
theiwif 8 as mu ch f f0m tnc fun, which is then true South from us, at noon 
years day by the compafs as we are true North from it, which may be per- 
at l the*'' t ceived by the meridian pointing right to it. And on the 20th of 
At'th^be March, when we are on the Well point of the ecliptic, the rifing 
ginln'sof' fun bears true Eaft by the compafs. And on the 21ft of June, 
Sfo'nT wnen we arc on tnc South point of the ecliptic, our North pole 
when we then points 23 i degrees towards the fun, which (from between the 
tu'fan tro P lcs ) * s » as ^ bears by the compafs, true North from us, as may 
and wc be obferved by the noon meridian pointing ftraight to it. And on 
n.7s. of September, when we are on the Eaft point of the 

«f ""ch^o' eca P^ c » tnc f ett i n g mn tr »en bears true Weft by the compafs,. 
thcr by from us, as we are true Eaft from it. And thefe four compafs 
,h afs C ° m quarters of our orbit, whereby our four fcafons and quarters of 
the year are diftinguiflied, contain 90 degrees of the com pals- 
Eight dif- ecliptic; which drawn out to the extent of a large handkerchief, 
fcrtnt will give room for all that is neceffary to anfwer this purpole. 
traces Our moon with a different face in her orbit, may be put to each 
figure of our globe and Jupiter's moons, as Mr. Ferguson has 

and 
tcr< 
his 

in minis- Ihadow, from our different meridians, in the different parts of our 
added'to* orbit. And without Saturn's orbit, may be placed the ftars to the 
tb<r fourth magnitude of the twelve figns of the Zodiac, as the before 
k-hemc. ment j onc£ j neceffary obfervations for the longitude are to be made. 
T| M By this fcheme, and as the almanacks give the fun's place every 
Runacks day at noon, to Ihew our world's place at midnight, in degrees of 
to give xl\c compafs ecliptic, which in this fcheme goes through the days- 
world* of the month and which will point out very plain, what ftars of 
midni^.i ^ e ci; b'ptic will be brought upon, or neareft to die meridian every 
inthede. midnight in the year; we might foon become fo far acquainted 
fhTcom- with them, as to know all the principal ftars of the twelve ligns, 
pAfj cciip- many of which are always vilible in clear nights, where we navi- 
gate ; lb that on many important occafions, exclulive of the 
longitude, to know them as tney appear would be of the greateil 
fcrvice to fbarncn, and more cfpecially to the dunking part of 
navigators who never learned aftronomy. They may hereby form 
To try to a notion how wc are iituated and move, in our daily and yearly 
j.'.'Str'i motions round the fun, conjeclured to be from us the diftance of 
ETwith 1 a ^ out cne hundred milions of miles, among the other' worlds that 
DoihmTi belong to our fyftem ; and alio how obfervations for the longitude 

may 



"nd w ji*pi- ingenioufly done in his 5th plate of aftronomy, might Ihew how 
|£ *JJ n| they may be obferved, going into and coming out of Jupiter's 
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may be made by Jupiter's moons as above mentioned, to get the improve.! 
difference of time from Greenwich^ as given in the aim macks J 1 '^!!™ 
allowing four minutes of time for every degree, which will give m 6n j«a. 
the longitude in Ealt and Weft; and by comparing Doll an d's 
improved fpying glafs with the reflecting telefcopc. I cannot help 
thinking, that the weather may often permit thefe obfervations to 
be made at fea, with Dollar d's belt glalTes, which certainly 
deferve a fair trial, as it is well known, fome officers are by practice 
fo expert with them, that they can Hand upon their fca-legs, as it 
is called, and balance themfelves in a furprizing manner, fo as, 
in fome meafure to counter-act the ihip's waving motion, when 
they are ufing the fpying glafs, or taking obfervations fo that by 
practice it is to be hoped, thefe obfervations will become of great 
ufc, at lcaft in fmooth water. And as we pafs Jupiter in his orbit, 
once nearly every year, it mould be noticed, as reprefented in the 
licheme, that when we are coming up with Jupiter, to obferve his 
moons going into his fludow, and when we have palt him, to 
obferve them coming out of it and that their motion round him 
is the fame as our moon round us, againlt the fun, from the right 
hand to the left. 

I would further recommend to thofe in power, to have two Tohavc 
more large plates engraved and made public, with the Weft and l ft "° ^ 
Ealt hemifphcres of the fixed itars, as reprefented on the belt fphm-t ' 
celeltial globes; the firlt plate to begin and continue the degrees of ™^" c 
the equator and die ecliptic, according to the yearly courfe of our 
globe, from our winter to our fummer folltice ; and the fecond. 
plate from our liimmer to our winter folltice again, and to have 
the days of the year added to the degrees of the equator j the 
meridians of which will point out our lit nation, to know what 
principal liars will be vilible, and come upon, or near tl\e meridian, 
every midnight in the year ; and to have them named, marked, or 
numbered, fo as to be better known to an englilh reader, than by 
the hard names and characters they now bear. And as the equator 
crolTes the ecliptic that extends to the oppofite iides of the North 
and South tropicks, and the poles of the ecliptic to the oppolite 
fides of the polar circles in each of thefe fphercs, it woulo (hew 
by inflection, from the days of the month at the equator, the 
declination of the liars, that lie in the plain of the ecliptic the 
year round, occafioned by the obliquity of our world's motion to 
the plain of the ecliptic, as before mentioned. 

I AM 
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I am fo well perfuadcd that thcfc three fchefnes thus made 
public on handkerchiefs, executed^ by mafterly hands would be 
frequently of elTential fcrvice to many feafaring men, who without 
any advantages of education or any confiderable previous knowledge 
of the fubject, are given to obfervation and dclirous of informa- 
tion, that I got them all drawn by a felf-taught philofopher, but I 
reckon them fo interior in comparifon with fuch as the board of 
Longitude, for inftancc, could point out and get executed, (and 
that at no great expencc,) that I complied with the opinion of my 
friends in not adding them to this volume, the price of which 
they muft have enhanced, nor would they have been within the 
compafs of every body's pocket, nor have fallen into nearly as 
many hands as the propofed handkerchiefs, which, if common 
amongft feamen, in my opinion, would induce the inquifitive part 
of them, who are fo much on duty upon deck in the night, to 
employ their vacant time in comparing thefe reprefentations, and 
what has been faid on the occafion, to what may be obferved and 
learned from the grand fyftem of created nature, and the general 
laws given to our fun's fyftem of world's ; and contribute to make 
them, and the principal fixed ftars more eafily and generally known 
by infpedtions ; that uninformed people, by land as well as by fea, 
might learn often to find guides in clear weather, when at a lofs to 
find their way in diftrefled fituations ; efpecially feamen, when by 
accident, or misfortune, deprived of the compafs, at a great dif- 
tancc from a land of fafety, which they may be forced to attempt 
to reach in fmall boats ;-— as well as many pilots and fimermen, 
who go to fea in fuch fmall boats, that a lea compafs will not 
ftand fteady enough to point out the courfe they intended to return 
bv, when driven of their coaft by ftorms. 

Such a general knowledge as might be derived from hence almoft 
by any feaman who can read, might frequently prove of the mod 
beneficial confequence in cafual fituations of diftrefs, like thofe jure 
mentioned, which arc furlicient often to difcompofe even learned 
men, and to deprive them for a time of the ufc of their abilities 
and prefencc of mind. But in order to remove the difficulty to 
ignorant people, ariiing from the hard greek names given to the 
liars and conltellurions, it would certainly be ftrviceable to add to 
fome of the more confiderable and material of them, a familiar 
name by which they might be known, and which might bear 
fome relation, or relcmblance, to the apparent figure of them. 
Thus for example, inflead of calling thole which point to the 
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North Pole ftar, the Great Bear, of which no farm or likenefs 
whatever can be traced, I would call them the Plough, to which I 
think they bear a much greater refemblance, therefore they may be 
much better, known to point out the North Pole liar, which lies 
near in a ftraight direction with the poles which our world turns 
upon in its daily motion, anil where all our true meridian lines meet 
in a point, which makes the plough pointers, as I call them, 
whenever they appear plain above, below, or oblique always to 
point to it ; and in coming home from India I have obferved the 
plough, when above the Pole ftar, with great pleafure in upwards 
of twenty degrees fouth latitude, and when we came to four 
degrees north latitude in clear nights, the north pole ftar appears 
about four degrees above the horizon, which makes thefe ftars the 
moft extenfive and advantageous guides on diftrefTed occafions of 
this kind ; for it may be eafily conceived in clear nights when 
thefe ftars can be feen, how to get either by failing or rowing on, 
or near any of the eight capital points of the compafs without 
variation, for keeping the pole ftar, or its place, fame right a head, 
or a ftern, goes true N. and S. and on the krboard and ftarboard 
beam E. and W. and each of thefe blows N-E. and N-W. and 
each of thefe quarters S-E. and S-W. And as the ftars of the 
ecliptic, in clear nights, may be feen to the whole extent of the 
inhabited parts of the world, if familiar names were given to them 
(fuch as the yard wand for Oririons belt,) and the midnight marked 
down on which they were to paf9 near the meridian, that the 
mooir, with their rifirrg and fetting, would certainly afford great 
help by night, and the glorious luminary, the Sun, by day, when 
it can be feen, needs not to be mentioned, which, no doubt, were 
all the guides that the famous ancients travelled and navigated by 
before the wonderful beneficial inftrument the fea compafs was 
difcovered. 

I shall juft remark before I conclude this fubject of finding 
the way, when deprived of the ineftimable providential advantages of 
the fea compafs, that, when likely, by cloudy and thick weather, 
to lofe fight of the Sun, Moon and Stars, as was the cafe for 
fourteen days in St. Paul's voyage to Rome, and having no other 
view of a guide, to obferve upon what part of the body, or of the 
veffel the wind blows, and it may be kept upon the fame point j 
but when it is thought to be altered, and it is not known how 
much, and to what point, then* if it can be done with fafety, it 
is but prudent to flop, or lie to till fome guide can be difcovered. 
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Tirr. late difcovery of a new Planet, to which, (in honour of 
our moll: gracious Sovereign, who has eminently diftinguilhed 
himielf by his attention to improve nautical and allronomical 
fcience,) the name of the Gcorgium Sidus has been given, by our 
great Alrronomer Mr. Hcrlchcl, who hath brought to our know- 
ledge another world belonging to our Syitcm, which, no doubt, 
like our other worlds, is wonderfully conducted, and mylterioufly 
conducted and kept in exact order ; each of them revolving re- 
gularly in their hourly, daily, and yearly motions, with their 
nccelTiry moons attending them, in their different and valtly dil- 
tunt ccliptical orbits, clear of each other, round our fun j which 
motions produce days, nights, and different fealbns, as before ob- 
ferved, for the production in the vegetable and animal creation, of 
thofc admirable properties, which we experience in this our world, 
for the benefit of the multitude of inhabitants, thereof, and prin- 
cipally for the fupport, ufe, and convenience of man. 

« Thefc Works are all of matchlcfe Fame^ 

" And univcrfal Glory claim } 

" By thofe who leek fur them aright, 

u And in the pious Search delight j 

*' And to poilcrity record, 

* That Good and Gracious i* our LORD. 

It appears not improbable, but that the knowledge of the new 
dilcovenes, and the extenlion of nautical fcience, may be much 
promoted, by the various late inftitutions for that purpofe, as the 
Marine School at Chelfea, &c. and the plan propoled, (if duly carried 
into execution,) of having on board each of our channel cruifers, 
an old oiheer, employed to aft as a fchool-mafter, and promote the 
information of the young pcrfons on board, delirous of being in- 
ftrudted experimentally in the nature of a profeliion, in which 
knowledge and alliduity give dexterity and excellence, and in 
which, their duty, their interelt, their honour, and their fufe ty, 
Ihould at once induce them to endeavour to excel. 

Hut I think nothing would contribute fo much to this impor- 
tant purpofe, as having Maritime Schools in proper places at our 
lea ports, where the moil dexterous, real Practical Seamandiip is 
required, and may be ealily fecn in narrow waters, by tlie icholars 
who are defigned for lea oilic rs and pilots, which I have been 
long in puiluit of, and lliall endeavour to delciibe hereafter. 
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FROM all that I have feen, the feamen in the Eaft India 
trade arc the moft perfect in the Open fcas, and thole in the 
coal trade to London the moft: perfect in difficult narrow channels, 
and tide ways, where, as they fail by the voyage, it makes it their 
intereft to be as dexterous and expeditious as pofiible in working and 
managing their (hips, which in general are of 400, or 500 tons. 
This trade is hence rendered the beft nurfery in the world for 
hardy, active, and expert fcamen, and as moft (hips muft be con- 
ducted through channels, or narrow waters, in their way to fea, 
I will endeavour to remark what I think deferves notice in making 
patfages in the coal trade. 



On making Passages in the Coal Trade. 

IN the navigation from Nrjocajlle to London, two thirds of the 
way is amongtt dangerous fhoals, and intricate channels, (as 
may be feen by the chart of the coaft,) and the (hips are as large 
as the flioal channels will admit them to get through with the 
flow of the tide, which requires to be known to a great exactnefs 
to proceed in proper time, and dexterous pilots to navigate 
through thofe channels with fafety and expedition, to make fo 
many voyages in the year, that they may be gainers by their (hips, 
which arc numerous as well as large, and managed by the feweft 
men and in a more compleat manner than in any other trade that I 
know of in the world, confidering the difficulty of the navigation, 
and how deep the (hips are loaded, and how lightly they are 
bullafted, yet they meet with very few lolTes in proportion to the 
number of mips, which the owners generally run the nfaue of,, 
and thereby favc the expence of in fin ance, by which means thay 
can afford to freight their mips cheaper than others, fo that they 
are become the chief carriers in the timber, iron, hemp, and rlax 
traJes. 

Blowing weather and contrary winds, often collect a great 
many of thefc colliers together, fo that they fail in great fleets, 
ftriving with the utmoft dexterity, diligence and care, againft each 
other, to get firft to market with their coals, or for their turn to 
load at Nrwcajik, where at the firft of a Wcfterly wind, after a 
long Eafterly one, there arc fometimes 200 or 300 Ihips turning 
to windward in, and lailing out of that harbour in one tide. The 
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fight of fo many mips, pafling and eroding each other in fo little 
time and room, by their dexterous management, is faid to have 
made a travelling French Gentleman of rank, to hold up his 
hands and exclaim, «* that it was there France was conquered ;" 
the entrance into the harbour being very narrow, with dangcroug 
rocks on one fide, and a fteep fand bank on the other, with a hard 
fhoal bar a-crofs, where the waves of the lea frequently run very 
high, and put them under the neceflity of being very brilk and 
dexterous. 

Their management is mod worthy remarking here ; when they 
arc going out with a fair wind in their great deep loaded (hips, and 
the waves running high upon the bar, fo that they would make 
the fliip to ftrike upon n, if (he was to fail out. pitching againft 
the head waves, to prevent which when they come to the bar, 
they in a very mafterly manner bring the fhip to, and (lie drives 
over, rolling broad fide to the waves, which preferves her from 
finking. 

I have heard of a bold fingle adventurer getting to fea out of 
j: .t this harbour, when many mips lay windbound with the wind and 
!n (tern wavcs "S nt m » an( * r 'g nt upon the more without the harbour ; he 
forcmoft having a fmall handy fhip, and no doubt, materials and men that 
uHh thc cou ij \> c depended upon, made every thing fnugand ready, as the 
occafion required, and got as near the bar as lhe could ride with 
f.'fety, and had the fails, that were deligned to be carried, furled 
with rope yarns that would eafily break j he then took the ad- 
vantage as may be fuppofed, of the firft of the ebb of a high 
flrong fprin£ tide when there was water enough, and fo drove over 
the bar, ftern foremoft, with the fatls all furled and the yards braced 
{harp up, (as mentioned page 88,) by the ftrength of the tide out of 
the harbour, 'till they reached the fca tide from the fouthward along 
the coall, then put the helm hard a {larboard, and brought the 
i1)ip by the wind on the larboard tack, and expcditioufly fet all the 
fails they could carry; the tide checking the Ihip two points on the 
Ice bow, helped her to get to windward off the lee Ihore, fo that 
they made their courfe good along the coaft, and got their paiTage. 

When it happens that a great fleet of loaded mips fails out in 
one tide, with the full of a wcftcrly wind, thofe that draw the 
lea ft water take the advantage and get over the bar firft to fea, 
where they ft rive and carry all the fail polTiblc to get and keep a 
head of each other, and the faftcft failing and beft managed mips 
commonly get the udvant.^e whiift they are in the open and clear 
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part of the fea, till they come to work out of Yarmouth roads, 
where for want of water the fhips of the greateft draft are often 
obliged to ftay for the flowing of the tide, and each fhip is glad to 
follow another, which they know draws more water than them- 
felves when going through dangerous channels ; this collects many 
of them near together again for their mutual fafety, each heaves 
the lead and makes known aloud the foundings which often proves 
the principal guide to the whole fleet, as by that they find and 
keep the beft of the deep in the intricate channels they pais 
through and in which they often have a great deal of turning to 
windward againll ftrong wefterly winds. When they are obliged 
to flop the lee tide, they do it with the beft bower anchor and 
cable to the better end, which makes them fo expert in heaving 
up their anchors, and getting underway, as well as working their 
fliips to windward (as particularly ddenbed page 83) and efpecially 
up the Swin channel, in weather in which they would not venture 
to proceed with a fair wind. This feems a paradox to many 
people, therefore it may be of fervice to explain their lingular con- 
duct on this occalion.. 

When they turn to windward up the Sivt'H in dark hazy ^J f ' f, a er 
weather, they know by their foundings when they are in a fair tnmiZg* 
way, and what fide of the channel they are on, and by Handing ^^'han 
quite a crofs the main channel from fide to fide avoid the danger » fo>r °ne 
of being hooked in, on the wrong fide of fpits of fand in fwatches f< * r l4ftly ' 
where the tide runs through, and where there is the lame found- 
ings at the entrance as in the right channel, which is the reafon 
that with a fair wind and hazy weather, a com pals courfe is not to 
be relied upon, therefore each fhip, very artfully, endeavours to get 
a leader that they know draws more water than themielves, and Hmrthcr 
the leading fhip knowing their danger running no farther than they i>y 
think it fafe, commonly lets go her anchor, the next following j,™* a - 
fhip apprehending the fame danger, has her anchor ready and lets [^ c *' ca * 
it go juft above the firfr. fliip, and the next fleers clofe part thefe 
two mips and comes to an anchor juft above them, and fo on with 
the next, till the whole fleet forms a line one above the other, lb 
that the fhip that was firft, becomes lair, when they commonly 
again heave up her anchor, and fteer clofe by the whole fleet if 
they are perceived to ride a float and the next fhip follows them, 
and either comes to an anchor again above the uppermoft fhip as 
before or proceeds forward, accoiriing as they lind by the found- 
ings, by which they know that they have pall the dangers they 
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were afraid of and got into a fafc track, where they can depend 
upon the compafs courfe, then they fet and carry all the fail 
•poliible to get or keep a head of each other. 
^ . r Their management in working thefc large (hips to windward, 
dexterous U P moft parts of London river with their mainfails fct, is likewife 
mentln remarkable, and, from their great practice, knowing the depth of 
London water according to the time of tide, and how much the fhip will 
,lvcr - (hoot a head in flays, they ftand upon each tack to the greaiefr. 
nicety clofc from fide to fide as far as pofTible things will admit of 
to keep in a fair way, and where eddies occasion die true tide to 
run very narrow, or fhips, &c. lie in the way lb as not to give 
room to turn to windward, they very dextcroufly brail up main- 
fail and forefail, and drive to windward with the tide under their 
tonfails by fuch rules as have been defcribed and in the pool 
where there is fb little room to pafs through fuch crowds of mips, 
their management has afforded me the greateft pleaiure, to lee when 
they get near their defigned birth, to what a nicety they let go 
their anchor, veer out the ctble to run freely as occafion may re- 
quire, fo as to bring the (hip up exactly in time, in furprizing little 
room, clear of the other mips, and by her ealily and fairly along 
fide of the tier of (hips where they moor, fo that, as they fay, 
they can work and lay their (hips to a boats length occalionally. 
And their is no doubt but that to fhorten the voyage, by 
which the men are paid, occafions this extraordinary indultxy, 
and dexterous management, every man for his own interefl here 
exerting himftlf, encouraging and ftriving to get before and 
excel each other, in doing the neceflary duty. When it hap- 
pens that the fhips come a ground, they readily firft carry out 
a catch anchor and towlinc, and if that is infufHcient, they 
haul out a bower anchor by it, to heave the ihip off. In heaving 
up their anchors brifldy with a windlafs they greatly excel other 
merchant fhips; but the difference of men as well as things, can 
only be known by companion. I had a fhip in the merchant s 
fcrvice, that hove with nine handf'pikcs double man'd at the 
Differ- windlafs, to heave up the fmall bower anchor, which we found 
nuc i-f f 0 difficult and took up fo much time, that to avoid the rifque we 

men in . . . -, . . . » 

heavmj; ran, in getting the fnip under way in narrow waters, I was going 
Xr" in " to ' iave tms ancn<) r changed for a iefs, till at London, I happened 
to employ a mate and feven men from a Collier to tranfport the 
fhip to the Graving Dock at Deptjotd, when thefc feven men, 
only, hove up this anthor by two biilk motions, for each fquare 
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•of the windlafs in a quarter of the time that it ufed to be done by 
eighteen men, and this difference was entirely owing to their dex- 
terity, learned hy great pra&ice ; they rife with their handfpikes, 
and heave exa&ly all together with a regular brilk motion, which 
unites their powers into one. And they are equally brilk and 
clever in warping, or tranfporting a Hup with ropes, and likewise 
in handing, reefing, fleering, &c. 



On the Improvements of the WINDLASS. 

SINCE my mentioning in the firfl edition the great difference 
of men employed in heaving at the windlafs, which is cer- 
tainly much the belt machine to work the ground tackle for mips 
that carry few hands, there have been two Patents got for the im- 
provement of it. The firft by Mr. Stephen Wright, of North 
Shields, a fhip matter in the coal trade to London, which defervedly 
•continues in general praclice, owing to the great advantages attend- 
ing it, not only by the fridtion being greatly lclfened, by its turn- 
ing on an iron axis, but by its having iron palls at the windlafs 
bitts, added to thofe amidfhips, made to flop at every fixteenth 
fquare, inftead of every eighth, by which latter practice the people 
were often much hurt. And it proved its advantages, in company 
with a fleet of fhips at anchor ; for he was enabled to heave his fhip 
a head againft a llrong wind and waves, and hove up his anchor 
with fafety to his people, and left the others all behind where 
they were obliged to lay for more moderate weather to get their 
anchors, by which he got his Patent, and very juftly fupported it, 
when repeatedly tried at law, and I think deferves the thanks of 
the public for tins very great improvement of the windlafs. 

The other Patent was got by Mr. Moor, a great Mechanician 
in, London and called Moors Balance Palls, which had a great 
run in pra&ice for a time, and was ufually fixed to the end of 
Wright's windlafs, then commonly called the, double Patent wind- 
lafs. But it hove with a long bar, that made it very heavy to 
lift up, and its power was fo great, when they hove a ltrain, that 
it bent and fpoiled the iron axis of Wright's windlafs, fo that it 
was loon out of praclice. But though it failed in this defign for 
fhips, I think it did great credit to Moor's mechanical genius, for, 
what I imagine was its firft defign j a tradle to give ruction to a 
\vheel carriage, I cannot 
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I cannot help thinking, on this occalion, that, if experiment* 
were tried, a greater additional power than Mr. Moor's balance 
palls, and which would work much eafier, might be applied 
with great advantage to the body of Wright's windlafs, without 
any danger of hurting it. And this might be of great lervice not 
only in Ihips that are obliged to carry large boats or lumber, fo 
near their windlafs as hinder their heaving with bars in the holes 
near the midlhips but at all times and on all occafions when either 
quick heaving or a great ftrain is required, which in my opinion 
would make it of great importance to fhipping. 

But the real advantages that attend improvements of this kind,, 
cannot be known but by making fair comparifons from experience. 
In the year 17^0, I was concerned with that worthy Hero, Cap; 
Fortunatus Wright, in purchafing and fkting out the Leostoff, 
20 gun frigate of war, with a long windlafs that hove with com- 
mon bars; as mentioned page 132-. 

The method then of making a windlafs, was of one large piece 
of timber ; which increafed ks price ; and the longer it mult be, 
and more bar holes which it mull have for large Ihips, made it 
the weaker to bear a great ftrain, heaving no palls at the windlafs 
bitts, but only thofe amidlhips, which only flopped at every eighth 
fquare. So that in good holding ground in roadfteads, when 
heaving a peak to weigh the anchor when the waves run high and 
the palls are near but could not be hove down, the quick rife of 
the (hip, by the fwelling waves, has fometimes hove the men over 
the bows and fuch a great ftrain is brought upon thefe common 
long windlalTcs, as to break them ; and by which we had our 
windlafs broke, which put us to great difficulties in purchafing 
our anchors with the capfton> with the few hands we could afford 
to carry. 

These great defects certainly prove the vaft and important ad- 
vantages of Wright's windlafs, to preferve the people from harm, 
when heaving up an anchor at fuch times as laft mentioned. Even 
with his improved windlafs, he told me the cautious method he 
took, which I think deferves notice here ; which was ; when 
hove to a long peak by the windlafs till a great ftrain is felt upon 
it by the Ihip's quick riling with the waves, then to leave off heav- 
ing with the bars at the windlafs, and hove the windlafs round 
with a brilk motion by a fingle rope gigger at the capfton, as the 
cable llackened by the fall of the Ihip's bows in the hollow of the 
fca ; lb that they had only to hold on the cable with the caption 
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till the great ft rain was over by the rife of the waves, which 
weighed the anchor, and then the people left the capfton and hove 
the anchor up with fafety at the windlafs, which I think does 
great credit both to his conduct and his windlafs. 



On Improvements of the WINDLAS BARS. 

AL L that I aim at on this occafion, is to propofe bars to 
increafe the power of this excellent windlafs, without 
being liable to hurt it as before mentioned. And that I propofe 
for this purpofe, is to have long ftraight bars, twelve or more 
feet long, according to the height of the windlafs, and made 
about three or four inches fquare, (the breadth of the windlafs 
bitts) to be tapered away, round to each end, the fame as a com- 
mon bar, and worked on the body of the windlafs, either on 
what is called the ragged wheels for the iron palls at the in- 
fidc of the windlafs bitts, or on the eighth fquare of the wind- 
lafs between them and the pall bitts amid-lhips. 

The bars that are to be made to heave by the two ragged 
wheels; and when the fquare and all the palls are properly down, 
the middle of the bar is to be laid on the windlafs, clofc to the 
bitts, right above the top tooth of the ragged wheel, with the 
fore end down to the deck j then form a mould for a curvid iroa 
claw to be fixed about the fore fquare part of the bar, that the 
claw may juft reach and hook the fifth tooth from the top one at 
the fore part of the windlafs; and another mould for what I call 
an iron ftep, fixed on the bar juft to reach the upper part of the 
fecond tooth from the top one of the ragged wheel on the after 
part of the windlafs, fo that the after end of the bar will be juft 
fo high that a man may reach it from the deck, which pofition, 
with the length of the bars, will certainly give men, heaving 
at them, very extraordinary advantages over the common bars to 
increafe the power of the windlafs. 

For it is well known that working men in general, by their 
wonderful mufeular ftrcngth, can lift twice their own weight ; 
and many ftrong men a great deal more; fo that a man at the 
fore end of thefe bars near the deck, when a great ftrain is re- 
quired, may heave or lift upwards twice his own weight, or 

more 
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more in proportion to his (trength ; and a man at the after end of 
the bar can heave downwards wholly his own weight, at the fame 
time, when, men (landing upright at the top of the windlafs with 
the common bars, cannot heave half their weight ; and from the 
length and ftrength ef thefe long bars (that may be double man- 
ned) I reckon the power of the windlafs may be above trebled 
by them; and our Eaji India (hips might work their ground 
tackle by them on their flum decks, which would certainly he a 
great advantage to them. 

But it muft be allowed, that thefe long bars can only heave 
one eight fquare of the windlafs at a time ; yet as they can be 16- 
much more readily and ealily (Lifted than common bars can be 
unmipped and (hipped again to heave, and their length and weight 
being fo equally polled upon the windlafs, in my opinion, they 
will afford fo many great advantages to (hipping, as to contribute 
greatly to fafety and fuccefs in proceeding, by being enabled, not 
only to heave a head and purchafe heavier anchors than arc com- 
monly uferl to ride by, but to heave them clole up much fooner 
after they are a weigh, by quick heaving: for want of which 
improvement many (hips get on more, or on board other (hips in 
getting them under way where there is little room ; which has 
been my cafe, as has been noticed ; for a (hip is not under com- 
mand of the helm, either to ware, (lay, or even to (iecr, while 
the anchor is much below the bows. 

Thesk important reafons made me very defirous to get a fair 
trial in practice. Having thought of different methods, I got an, 
opportunity, and begun with my firft thought, to get one made to 
heave on the ragged wheels on the body of Wright's windlafs, as 
above mentioned ; but the (hip (ailed before it was compleated ; 
when all who faw it, allowed it was very promifing to aniwer its 
dcllgncd purpofe. 

In making this bar to heave upon the ragged wheel, I thought 
of another method to make it upon a more ea(y and fimple con- 
ftru&ion, that would heave with equal power as the laft mentioned 
on any windlafs, the common as well as Wright's, where the eight 
fquare is retained near the bitts in the form they are made j but no 
opportunity offered to get it tried in pra&ice. 1 got a model of a 
windlafs made with four common bars in proportional dimenfions j 
two to heave at each end of the windlefs ; for I would not have 
thefe long propofed bars to heave the end of Wright's windlafs, 
w hich would fpoil its iron axis by their great power, as has been 
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mentioned ; but they may be ufed at the ends of the common 
windlafs without any danger of hurting it ; and on trial they an- 
fwer lb well in heaving the model of the windlafs above men- 
tioned, that I doubt not of their anfwering the important propofed 
purpofes which I have endeavoured to defcribe, if they had a fair 
trial in practice, by fea officers of a mechanical turn that love 
improvements, without which they cannot be got forward. 

But that people may judge for themfelvcs by a fair comparifon, 
I got a copper-plate engraved, reprcfenting men heaving a great 
ftrain at the windlafs, with the common and propofed unproved 
bars, with the cable leading towards the haufe hole, as reprefented 
at the bottom of plate the 5th 5 by which I hope their advantages 
will be perceived, and how eafily they may be made, to try the 
experiment in practice. 

The one that I got made to heave upon the ragged wheels of 
Wright* % windlafs, as before defcribed, was fawn from itrait grained, 
three inch New England plank j which feemed to anfwer the pur- 
pofe very well. But to make thefe bars to heave upon the eight 
fquares of Wright's windlafs, as reprefented in the plate the 
ragged wheels and their iron palls mould be funk in the windlafs 
bitts ; and where there is room, two more may be made to heave 
clofe to the pall bitts, where the windlafs retains the true eight 
fquares, as they ought to be made true to do for this purpofe ; fo 
that when four of thefe long bars, double manned, can heave on 
the body of Wright's windlafs, it need not be made fo long as it 
muft necefTarily be to heave with common bars ; and the fliorter a 
windlafs is, and the lefs holes cut in it for the common bars, the 
Wronger it is to bear the great ftrefs and ftrain of large heavy (hips, 
which, by this method of heaving, the body of Wright's windlafs 
needs to be made no longer than juft to give room enough to work 
the cables, without any holes for the common bars to weaken it ; 
fcy which means, in large mips, the necelfity of having cumber- 
fome bitts abaft the windlafs to prevent its breaking, may be 
avoided. 

In making thefe Bars, I would recommend firft to make a 
mould for the bar, of a piece of Iheathing board, as reprefented 
plate the 5 th; fig. 1, the middle of it made to fay to the top 
«ighth fquare and the next fquare before it of the windlafs. 
When the palls are all down, the fore end of the bar muft flant 
•down, near to the deck j and the after end rife fo high, that a 
man can juft reach it fairly from the deck ; and by this mould the 
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bar may be made, fewed from ttraight grained, three inch plank, 
as before mentioned. 

But the fquare of the Bars, mux be made to prefs and bear 
entirely upon the after corner of the upper ftjuare of the windlafs, 
but to cut and leave about half an inch play towards the fore 
corner of the upper fquare of the windlafs, as reprefentcd plate 
the 5th ; that when the fquare is hove down, it gives room and 
admits the bars to turn eafily forward to fetch and lock again for 
the next fquare, &c. 

Th e Claw is to be made to fit and be adapted to the other fore 
fquares, and one half of the under one, of the windlafs. The 
claw mud be made of a flat iron bar, about three inches broad and 
half an inch thick, doubled, leaving a fpace in the doubling equal 
to the breadth of the windlafs bar, to which the open ends of the 
iron bar (which now makes the claw) mull be fattened with wood 
fcrews. — To prevent the narrow edges of the claw from chafing 
the fquares of the windlafs, the fpace or hollow of the claw may 
be filled up with fir, fattened with fmall wood fcrews. 



EXPLANATION of the PLATE. 

Fig. 1. Rcprcfents the Bar. 
Fig. 2. Reprefents the Claw.. 

Fig. 3. Is the Bar with its Claw fitted to the windlafs. — A is 
the Jore end of the Bar flanting down near the deck.— B. the 
after end of the Bar, riling fo high that a man can juft reach it 
fairly from the deck. — a a a a the Claw as fattened to the Bar, 
and fixed to ad upon the body of the windlafs C — — D the cable 
leading towards the Haufe Hole. 
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IF the fhip in her way to fea, requires a qualified Pilot, who is 
liable to be called to an account for any misfortune, it is but 
rcafonable that he mould be obeyed, and confulted by the fliip's 
officers, and that they ihould fee that all things necelfary, both 
men, and materials, be ready to proceed in proper time, other- 
wife the Pilot may jultly rcfufe to take charge of the lhip j from 
the want of thefe neceflary preparations I have known many bad 
accidents happen. 

These mips in general, I can fay from experience, compared 
with the colliers juft mentioned, are under great difadvantages in 
the dexterity of their men to work and manage them, in narrow 
channels and tide-ways, their crews in common being a mixture 
of good and bad fcamen, and in heaving up their anchors with a 
windlais, the efforts of the good men arc loft among the bad, who 
for want of practice or a willing mind, do not keep time to heave 
altogether with the good men, but heave in a lubberly manner 
one after another, which occa lions the great difference mentioned 
in heaving up that anchor, which feven men performed, much 
better than eighteen whole ftrcngth was fo divided. Sailing by 
the month inftead of by the voyage, makes the lazy bad part of a 
fhip's crew more backward in doing their duty, as being no ways 
interefted to expedite the voyage. 

If the channels are narrow, with fwatches joining them, that 
occafion crofs tides amongft fhoals that are under water, all ^^jj^ 
polfible pains mould be taken to get two objedls for leading marks leading 
that lie nearly in the fame direction with the channel, which are JhouW be 
much better than any fingle mark, buoy, or beacon, which ^ n g lc "^*j 4f 
mark a fliip may be kept ftemming towards, and may feem to go t«. rc *" 
in a fair way to it, yet by the tide or lee way, may be carried in- 
fenlibly out of the channel on more, by which I have known great 
iofs and damage occalioned, for want of this being ftri&ly 
noticed and guarded againft, by obferving the true bearings of the 
compafs, or the lead and its ftray line, how the fhip goes over the 
ground, different to what fhe Hems. 

Going with the ebb tide, makes it much more dangerous than 
proceeding with the flood, and cfpecially where there is a great 
flow of water, which falls in proportion, fo that if the fhip comes 
a ground there is little chance of getting off again that tide, there- 
fore it requires the more care and caution, and when it happens 
that you are obliged to proceed forward in the night, if a boat can 
be fent to flicvv a light where the buoys or dangers lie, that you 
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have to pafs, I can fay from experience, it may often prove a good 
method to keep clear of the ground. 

If it happens by the fct of the ebb tide, &c. that the (hip is 
found to be out of the proper channel upon a Ihoal, and the wind 
fo that you cannot moot her off with the fails, it mould be im- 
mediately refolved what is beft to be done, whether the time of 
tide affords water to give the fhip a chance to drive over the fhoal, 
or you mould let go the anchor, and endeavour to warp into the 
channel again ; this has been my cafe, when I ordered the anchor 
to be let go, and begun to warp, but the tide fell fo faft that the 
fhip grounded upon the fhoal, and I perceived afterwards me 
would have had water enough to have drove over the fhoal, if we 
had not let go the anchor. 

When a fhip comes aground, which is liable to take a great 
heel and may ftrain as the tide leaves her, the topmaft mould be 
^ , ftruck that they may come eafily down while fhe continues up- 
yards may right, and fhe fhould be eafed from all tophampcr, or it mould be 
fhor« oil* as ^ ow as P° mD l e » a °d when fhe begins to take her heel, the 
ocotfou. main and fore yards may be ufed for fhores, and lamed to the 
chain plates, fcuppcrs, &c. by which not only their weight is 
taken off the fhip, but they may fupport her from draining, and 
when neceflity requires it, the fpare booms may be ufed for fhores ; 
and to lafh iron crows with the fharp end below the end of each 
fhorc, may be a means to keep the lower ends faft to the ground. 
Now we may fuppofe a fhip got to fea clear of thefe dangers 
v*(t*nd' tnat required a Pilot, who has now left the fhip to the manage- 
louric to ment of the commander, and proper officers. And when the 
be k>okcd C0Uf f e t j jat ls tQ ^ ft eeref j i s ordered, the compaffes fhould be ex- 
amined to fee that they travcrfe freely, and fhould be compared 
how they agree with each other, both in and out of the binacle, 
and in comparing them, they muft be placed at the -diftance of 
two feet, at leaft, a funder, for a reafon which will appear in the 
next chapter. The binacle fhould be cleared of all iron from, 
about it, and if the commander be otherwife engaged, a proper 
officer fhould be appointed to attend to the courfe fleered* and to 
the foundings of the lead, if it is kept going, to avoid what I 
have known in many inftances, of fhips being run on fhore by 
courfe, when the blame has been laid on the compafs. 

Whilst one officer takes care of the fliips courfe, &c. the 
pon» ami other officers with the whole crew, according to their ftations, 
bcfccurcd ^ QU ^ ^ e P r0 P cr ty employed, in clearing and preparing the fhip to 
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contend with the turbulent waves of the lea, to prevent and 
guard as much as poflible, againfl the bad and fatal confequences, 
which I have known to happen from (hipping water before things 
have been properly fecured. That the people may be properly 
refrelhed with llcep, which nature demands, to enable them to do 
their duty as it ought to be done. As foon as things are got to 
rights to admit of it, the watch mould be chofe and let. 



On SHIP'S COMPASSES. 

i 

WHERE there are fo many lives, and lb much pro- 
perty depending on good Companies, I have been furprized 
and vexed to hear fome people begrudge the price of Dr. Knight's 
improved fleering and azimuth Comr>aflcs. I thought, when I 
bought one of each, they not only deterved the price, but the in- 
venter the thanks of the public, as a trading nation and a maritime 
power for fo great an improvement in that important inftrumcnt. 
The needle which governs the card in this, is a ftrong artificial 
magnet of itklf, and having an agct focket traverfes upon a 
polilhed Heel center pin, fo that the Ihip's head cannot move the 
leall degree to one fide or the other, but thefe companies in- 
Itantaneouily Ihew the motion, by which much better and fafer 
fleerage may be made, than with our common compaflcs, which 
are made very flight and imperfect, with needles that contain very 
little magnetic power, and have only rough, foft, brafs lockets and 
center pins, which foon blunt, and are liable to be out of order, 
fo as to prevent the card from traverfing freely. A flv.p may move 
a great way from her courfe before it can be perceived by a bad 
compafs, which may occafion dangerous ftcerage in fpite of the 
bell helm's man. Therefore, the bell of compalfcs mould always 
be allowed, and various kinds ; as the difference will be but a little 
in the expence of a Ihip's out fit. 

Some late obfervations, and feveral experiments which I have 
made myfelf relative to them, prove, that a very material error in 
the courle may be occafioned by having two compafles, with 
needles of ftrong magnetic power, at the fame time in the binacle. 
For it is found that by their action one upon the other, they will 
vary, from two to three points, from the truth, when fuffcred to 
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ftand too near each other; a circomftance which it is very neceffary 
a commander of a ihip ihould be apprized of, that he may be upon 
his guard. — And it muft be oblerved, that, the b.tt^r the com- 
paffes the more liable they are to deviate from th.ir true magnetic 
courfe: and the error will keep incrcafing in proportion as the ihip 
is fleering towards the S. W. or N. E. or N. W. and S. E. 
courles, when put clofc together they deviate t.vo or three point*. 
A veffel, failing from IVbtebaxen with two com panes in the 
binacle with powerful magnets, gave occafion to this remark ; for 
the Captain found them fo erroneous that he put hack again. And 
experiments I made in the prelence of feveral juuieious friends 
fhewed the remark was a jufl one. Even on board a King's fliip, 
I found (though the light room was lar^e) two of Knights com- 
petes, placed as far as could conveniently be a fundcr, yet af- 
fected each other a quarter of a point. I would therefore recom- 
mend the adopting the improved patent Binacle, in which one 
good com pals, conveniently placed, anfwers every ufcful purpolc, 
nor is liable to the above error. 



On SHIPS and BOATS COMPASSES. 

RU T of late years, there has been very great improvements 
made in mips compafies, for to make them Hand the mock 
that fliips and boats receive from waves, that has hitherto made 
the compaffes vibrate from their true magnetic direction, which I 
have experienced, even Knights compaffes to do. 

As loon as I heard of the excellent principals of thefe com- 
piles, I endeavoured and got one that was made by Ramfden, in 
London ; with a fpare light card when uled in boats, which has 
hitherto been very much wanted, and fent them lor trial to fea in 
one of our Liverpool Pilot Boats and had a good report of them. 

But of late, I have leen here, one of Mr. M'Cullock s patent 
Azimuth Compaffes from London, made on the moll mafterly 
fcientific principals and machanifm, and a pamphlet with plates, 
defcriptions and reports of it, and (leering compaffes for fhips and 
boats ; with the comparitive furpafling great advantages over other 
compaffes, from good authority by fair trials; which in the whole 
I think does honour to our country as a great maritime nation. 
And cfpcciaJty for his ingenuity in fixing the lhort pivot faff to the 
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center of the ftrong magnet, that makes it traverfe and turn fo 
much eaficr with the center of motion fo near the center of 
gravity, which is certainly a very great improvement. 



On CHOOSING the WATCHES. 

TH E crew as far as they are known to be good and bad, 
ftould be equally divided and they mould be told by the 
commander that the iaftty, ealc, and fuccels of the whole depends 
chiefly on every one doing or getring the neceflary duty done, with 
watchfulnefs, care and diligence, according to their different fixa- 
tions, which he is in duty bound ftridtly to look after, and treat 
each of them as their merit, or demerit deferves. The watch upon 
deck have upon them the important charge, not only of the fafety 
of the Ihip and their own lives, but the lives of the other watch 
and all that are below, therefore any neglect of duty by the watch 
upon deck, and efpccially in keeping a good look out, fhould be 
rcfented by all the reft of the crew : the watch below mould lie 
down with fuch cloaths on, as to be ready to turn out directly, 
when all hands are called, which may be to fave the whole from 
immediate deftruction. Thefe declarations help greatly to recon- 
cile the crew in general, to that ftridt difcipline, which may be 
abfolutely necefTary to be eftablimed at the beginning of the 
voyage, and efpecially when pafling through dangerous narrow 
feas. 

The commanding officer of the watch, in my opinion, mould 
not be put under that too common reftriction, of being obliged to 
wait for the approbation and orders of his captain, when any un- 
expected great danger appears to be very near, but it mould be re- 
commended to him, to give fuch orders as in his judgment he may 
think the immediate neceflity for fafety require, to avoid the neareft 
danger, fo as to give time to call on the captain to direct what is 
befl to be done. 
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i 4 4 0n SHAPING a COURSE. 

On fhaping a Courfe, and managing through dangerous narrow 
Seas or Straits, where Tides or Currents run ftrong. 

IN fcas where fhoals lie interfpericd at a diftance from the land, 
and where tides or currents run fo ftrong as may greatly alter 
both the intended courfe and diftance (which has to my knowledge 
occalioned many fatal lofles) no pains mould be fpared in (haping 
the Courfe to calculate how the intended courfe and diftance is to 
The tuir* be made good, for it is well known that a ftrong tide or current 
Rnutobc nas tne f flme effett u P on a fhip's way at fea, though it may not be 
noticed, fo vifible, as in a river where it is plain to be feen, for which 
rcafon the fetting and ftrcngth of the tide or current, as near as 
can be got, fhould be reckoned in the calculation, and let down 
in the log book as a courfe and diftancc in keeping the ft.ips way 
the fame as the log, which ought to be hove and remarked every 
hour, and this is not too often, becaufe in that time there may be 
great alterations in the mips way, as well as the tide. 

For thefe reafons as well as on other important occafions, every 
prudent diligent officer, fhould endeavour to get all the helps he 
can come at from tide tables, books, charts, &c. to make him- 
felf as well acquainted as pofllble with the tides, and fliould take 
all favourable opportunities to try and remark the ebbing and flow- 
ing, fetting and ftrength -of the tides as well as of the currents, 
that may be found in their track of navigation, in order to form a 
judgment how to allow and reckon them as a courfe and diftance, 
in the account of the fhip's way, as above recommended. This 
will certainly help him to come much nearer the defigned courfe 
Theim- ana< diftance in the account of them, but the velocity of the tide 
"rtahity varies with its height, which will be mentioned from obfervations 
cai P nS" that cannot be afcertained by theory, and many other unavoidable 
Ration at crrors occur in practical Navigation, which makes it fo uncertain, 
and differ fo much from the theory that makes the fhip's reckoning 
anfwer to the greatcft nicety upon paper, when in reality fhe is 
often found at a great diftance from what was expected. 

Therefore as lb little dependancc is to be put in reckoning 
the (hip's way or place, it ftiould not be thought wonderful in the 
•courfe of a long winter's night, that inftead of fteering clear, or 
falling in with a place as expected, the (hip is often found in ano- 
ther place, or from being on one fide of the channel, ftie is found 
unexpectedly on the other, which makes it ablolutely neceifary, 
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and efpecially in the night or thick weather, to proceed with the 
vjtmolr, care and caution under fuch (ail as the weather and lituation C:ire , * nd 
will admit, lb as to make the fhip eafily managed ; a good look smimcam 
out being always properly kept. Whenever it happens that real ^'J |* ** 
danger unexpectedly appears, let not perverfe obftinacy take place gm whoi 
fo as to lofe time in doubting and disputing, but immediately ule p C ^ s> ap * 
the belt means to avoid the danger. 

The anchors and cables lhould be kept as ready as pofliblc on 
thele occalions. If the place you have fallen in with, cannot be To find 
known by the appearance it makes, take the bearings and extent of " ut y ,,ur 
jt each way by the compals, the depth or water, occ. and com- 
pare them with the chart of the place. This is the readied and 
molt likely means to find where you arc, and which may be of 
the utmoft confequence in proceeding forward or retreating, by 
this frem departure being ri^ht ; for I have known many lolTes oc- 
cafioned by taking one place for another. 



Ov Turning to Windward in a Narrow SEA. 

HOW far may it be right or wrong in bad weather, to keep beat- 
ing againlt contrary winds in dangerous narrow feas, may be 
a duputed point, and mull be left to the difcretion of the prudent 
and difcerning orficer, who will confidcr his rifquc, wear and tear, 
with all the advantages, or difadvantages that may attend beating at 
fea: and thatif obliged to bear away for a road Head, even there, the 
wear, and fometimes the lofs of the ground tackle, mull be con- 
fidercd ; alfo that the Ihip is liable to drive, or be drove on board 
of by other Ihips. The nfk of going into and getting out of a 
port or road fte.id lhould alfo be coniidered. So that when a Ihip 
can be kept at fea with any prudent degree of fafcty, though Ihe 
cannot gain, but may lofe ground ; yet the chance it gives of being 
in a fair way for a clung; of wind, (and that varying but a little,) 
it may give an opportunity of making flants to get round a point 
or head land, or through the narrow fea into the open ocean : by 
which bravery there have been many inflances of lhips making a 
voyage : one did fo to the fVtji Indus and back again from Liver ~ 
poili whilft others were waiting there all that time for a fair wind. 

But in a tide way, when the wind, weather, and navigation 
are fuch as will admit a fhip to Hop tide, it gives fo great an ad- 
vantage to gain ground to windward, that it may be deemed wrong 
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to lie waiting for a fair wind ; for it may be, that the fliip not only 
gains all that the tide runs her to windward, but it makes her 
hold a better wind to make her fail faftcr a head, than (he would 
do with the fame breeze of wind in Aill water j confequently (he 
makes lefs lee-way ; ib that in fmooth water it may be reckoned 
that the fliip gains about one third to windward of what (he fails 
by the log, as mentioned page 78 : this, added to what the tide 
n , runs, may gain a great way to windward in a tide's working:. 

Remarks \ P & 3 . n , . , , , 9 

when When a fhip comes to an anchor at flack tide, and the cable is 
tiat. P ' 0R vecrt 'd out to ride by, all the lee tide, then heaving the lead, and 
the log every hour after, till the next flack tide, will give a 
favourable opportunity to obfervc the fetting and ftrength, or 
velocity of it and what it ebbs or flows in every hour the whole 
tide, as alfo the time of each flack tide, with the moon's age, and 
her diftance from the earth if it can be got ; all which deferve to 
be particularly remarked in the journal, 

When the wind happens to blow fo that the fliip will lie up 
aflant upon one tack, nearly to ftem the lee tide ; then the beft 
management is, to ftand on the other tack, with the windward 
tide, as far as the fituation will admit with fafety to get and keep 
to windward ; which may give the opportunity to ftand upon the 
ilant ; tack the whole lee-tide, fo as to lofe little ground, and favc 
To the rifque of ftoping the lee-tide, by coming to an anchor. 
Ih* "ihe * T ^ e ^ erves to ^ c noticed, that in narrow, feas or wide channels 
junior the where the tides run ftrong, both flood and ebb, they begin firft 

off C the" d to run ' n more > anc * run a S reat ^ ca ^ l° n g er m tne offing ; there- 
tattcr ^art fore the advantage fliould be taken to ftand as clofe in fliore as 
of iu fafety will permit at the rirft making of the windward tide, and to 
ftand to the ofting the latter part of it ; by which management 
our coafting fliip's from being well acquainted, beat through the 
King's channel againft frefli contrary winds that keep other fhips 
windbound. 



On Taking a Departore from the LAND. 

NO W let it be fuppofed that a fliip has got far enough to fea 
to take her departure from the land, and is going to be 
navigated in the open ocean. The departure fliould, if poflible, 
be taken from fome remarkable head land or place that has its 
latitude and longitude well laid down in your books and charts ; 
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and if it lies in a fair way for a land- fall homeward bound, the 
more pains mould be taken to get an obfervation with all the 
quadrants on board well adjufted according to rule ; for which 
purpofc you mould examine how they agree with each other, and 
how they anfwer to the bearing and diftance of the land of de- 
parture in fight as laid down ; and a rough fketch of the appea- 
rance it makes lhould be taken, as alfo the foundings, at the lame 
time, if they are a guide to the coait ; all which lhould be fully 
remarked in the journals, not only for the reckoning outwards, 
but for fafety in making a good land-fall, homeward, which de- 
pends much more on your own obfervations and remarks, than 
what can be found in any books or charts. 



Difference between the Theory and Practice of Navigation. 

AFTER the departure from the land is taken, then begins 
what we call the art of navigation, which, by mathematical . 
rules, gives the true courfe and diftance from one place or port to 
another, only by latitudes and longitudes being given, to reduce 
the various traverles a lhip often makes in twenty-four hours into 
one courfe and diftance, and to find the latitude and longitude the 
Ihip is in, by account, every day at noon ; which, by theory, can 
be made to anfwer to the greatcft nicety, fo that a learner at 
fchool, can keep a reckoning of a long run, and make the defigned 
hnd-fall agree to a mile with his account of the lhip's way ; but 
in practice it is found from experience, that it cannot be done fo 
as to be folely relied upon, even by feamen of the greatefl capacities, 
whofe chief dependences, as before noticed, mult be therefore on 
lead, latitude and a good look out. 

The difference between the Theory and Practice of navigation, 
arifes from defects in the methods and initruments which wc ufe in 
itcering, and in the meafuring and marking down the ihip's way ; 
and alio in not making proper allowance for bad fleering, lee-way, 
(hip's drift, or bearing away from the true courfe in fqualls, 
variation of the coin pais, and tides or currents ; all which cannot 
be brought exactly to a regular account, but are liable to errors, 
depending much upon mens different judgments in correcting 
them : therefore each of thefe articles deferve to be particularly 
noticed, as they cccalion not only the above difference, but the 
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difference of one fliip's reckoning from another on the fame pa£ 
fage i and alfo one man's reckoning from another in the fame fliip. 



On STEERING in GENERAL. 

' I A H E difference between good and bad fteering is of fucb 
J[ confequence to navigation, that it defcrves particular regard 5 
becaufe good fteering not only gives nearly the true courfe as 
lleercd by the compafs, but the ihip vfails much fatter and farther 
in the fame time, and with much more eafe both to the helm's- 
man and the fliip in a gale of wind with turbulent waves ; for 
whatever a fliip goes from her ftraight courfe, Ihe thortens her 
diftance gone fo much, and requires more helm, which works and. 
makes both (hip and helm's-man very uneafy ; and when carry- 
ing a prefling fail, there is great danger of the fliip being broached 
to, which may prove fatal to the whole : therefore all hints cr 
helps, and every thing that good fteering depends upon, mould be 
made as eafy and plain as poflible. That moil valuable inftrument 
the Compafs, has been already fpoken of, fee page 141. 



On the STEERING WHEEL. 

TH E great advantages experienced from fteering a fliip with 
this excellent machine, has occafioned it to become more 
and more in ufc; even fmall (hips that ufually have their tillers 
upon deck, frequently now fteer with a wheel, which gives the 
helmfman an additional power to command and move the helm at 
j>leafurc ; and as he ftands firm on one fpot, he can keep his eyes 
fixed on any mark a-head, or on the compafs, and obferve to a 
great nicety the fliip's motions or tendency to go from her courfe : 
fo that lhe may be ftcered fteadier, and confined nearer to her true 
courfe by the wheel than by the tiller, which the helmfman muft 
move along with from fide to fide as the fliip requires, by which 
he cannot difcern her motions fo nicely, nor has he equal power to 
move the helm as occafion requires. 

As the advantages of the wheel are fo great, they deferve the more 
pains taken to have them made as perfect as polfiblc. The barrel 
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of the wheel, mould be exa&ly proportioned to the fize of the 
fhip, that either three or five turns of the wheel-rope may be juft 
long enough, fo as to lofe neither power nor time, in moving the 
helm three points of the compafs each way from the direction of 
the keel, (as mentioned in page 47.) And as mod of our wheels 
have eight fpokes, and fome large mips have nine or ten, the 
handle part of each fpoke mould be marked, fo as they may be dif- 
tinctly known by feeling, as they pafs through the helmfman's T ^ 
hands. The midfhip fpoke where the wheel-rope is nailed, may t i>c r P *kc» 
be marked with a rope-yarn, as in common ; and the third or of . th , c 
fourth fpokes on each fide may have 1, 11, 1 1 1 or 1 1 1 1 notches matkxd. 
cut with a knife j fuppofe on the fore fide of the wheel on the 
fUrboard fide, and on the after fide of the wheel on the larboard 
fide. The half turn fpoke (if there is one) to be plain without 
any mark. By thefc marks it may be readily known where, or 
how far the helm is on cither fide, though the tiller is below and 
out of fight ; and it gives the helmfman the liberty to u£e his eyes 
intirely in obferving the ihip's motions, and to ftecr her to the 
greateft advantage. 

I think the fame kind of marks might be made to advantage 
on the out and in fide of the fpokes of hcrizontal-ichecls that Acer 
with tooth and pinion j and efpecially when the collar goes abaft 
the rudder head. This I look upon as an improvement in many 
refpedts ; but do not fpeak from my own experience. 



On STEERING a COURSE. 

IT is certainly the duty of the officer of the watch, to ufe his 
utmofl endeavours to get the fhip fleered as near the courfc 
that is ordered as poffible ; and when the (hip is perceived to be 
going exadtly her courfc, by the compafs, the helmfman mould be 
advifed to look and find a mark a-head that will not foon alter, to 
fleer by ; and only to look at the compafs now and then, as oc- 
cafion may require, to obfervc wether the mark alter afterwards 
fo as to make it neceftary to find out another that will anfwer nearer 
to the courfe ; for it is well known that a learner will fleer a fliip 
to a greater nicety by a mark a-head, than a good helmfman can 
do without a mark by the compafs alone. 

A GOOD 
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Difference between good and bad Helms-men. 

A GOOD helmfman, when a fhip is difficult to be fleered, at 
taking the helm, firft obferves how it lies ; then looks with 
a fharp eye which way the fliip is inclined to go from her courfe, 
and moves the helm with a brifk motion far enough to flop her 
that way, and feels by the ftrefs upon the rudder ccaiing, (which 
feel ought always to be noticed, as well as any alteration to the eye) 
when it is a proper time to cafe the helm to prevent her from 
going on the other fide of her courfe ; for a fliip is no looner ftopt 
by the helm from going to one hand, than lhe will incline to the 
other hand, if the helm is let lie in that place; therefore he keeps 
moving the helm with a brilk motion, a;> far as is louna ncceflary, 
to confine her to the coufl- ; and by feeling the marked fpokes of 
the wheel, as they tome into his hands, Icon perceives how much 
helm, and how far ihe requires it each way, to command and fleer 
her fleadily along, with the lcaft helm, and leafl trouble to him- 
fclf. 

A bad helmfman, mflead of endeavouring to confine the {hip 
to her courfe, by moving the helm each way, as above mentioned, 
commonly lets the helm lie until he fees the lhip is got on one fide 
of her courfe, then moves it lb far as to bring her to her courfe 
again before he offers to flop her, or meet her with it, till the 
gets on the other fide of her courfe, io as to require a great deal of 
helm both ways ; by which the fhip is fleered but little right 
forward, but is kept yawing about from one fide of her courfe to 
the other ; which lhortens the diftance gone, and makes both 
courfe and diftance very uncertain, and works the bad helmfman 
as he works the fhip from fide to fide ; which makes both very 
uneafy ; and if the waves run high, when carrying a preliing fail, 
large, by fuch bad fleering there is great danger of broaching the 
Imp to; therefore none but the beft helmfman fhould be permitted 
to fleer at fuch times. 



On fuiting a SHIP with SAIL that fhe may be well Steered. 

WHEN it is difficult to fleer a fhip, her officers fhould take 
care that her fals are kept properly trimmed, and that ihe 
is not over preffed with fail ; efpecially after finl ; which may 
make her fo ungovernable, as to put it out of the power of the 
beft heunfmcn to fleer her, with all the helm that can be gm n 
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On Steering upon a WIND in the open Ocean. 



her: therefore the helmfraan mould always be told to acquaint the 
officer of the watch when the ihip gripes fo hard that the helm 
hard a weather, or hard over each way, will not command her, 
that the fails may be better trimmed, or afterfail taken in, or more 
headfail let, as the occaflon may require. 



On Steering upon a WIND in the open Ocean. 

IN a variable wind's way, when a fliip has got fca room, clear 
of the land, J have thought it a wrong practice to fleer upon 
a wind by the vanes, and the fails juft touching full; which 
feldom give a direct courfe, but vary as the fliip comes to, and falls 
off ; which makes both courfe and diftance the more uncertain ; 
therefore a courfe fliould be ordered to a point, or half a point of 
the compafs, as the wind will admit, to fteer the fliip with a full 
lail ; and only look at the vanes, to fee if the wind alters, that the 
courfe may be altered accordingly: by this means a truer courfe as 
well as diftance may be got : efpecially if the fliip lies aflant to- 
wards her true courfe, it is the more necefiary, as the fliip will fail 
the faftcr, and make lefs lee-way ; and this laft fhould be well 
considered, becaufe the /hip's real courfe. by the compafs depends, 
much upon making a proper allowance for her lee-way. 



On making Allowance for LEE-WAY. 

THIS, in a mod inconfiftent manner, is generally left for 
twenty four hours to the judgment and memory of the dif- 
ferent navigators, who probably are below a flccp, or their atten- 
tion taken up with other things great part of the time ; this 
therefore muft make the allowance for lee- way very uncertain, as 
it is liable to vary, and be more or lefs every hour, as the wind 
happens to vary, blow lefs or more, or the waves run higher or 
lower, more a head, or a ftern of the fliip, and as ihe hiis been 
lleercd upon the wind, though under the fame fail j and diners 
greatly from any fchool boys rules, that can be propokd, of 
allowing more or lefs lee-way, according to the fail a /hip can 
carry ; for it is well known that two fliips may be in company 
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with equal fail fet, when one, by her conftru&ion and trim, may 
not make half lb much lee- way as the other. 

This defective and uncertain manner of making allowance for 
lee-way, in my opinion, is one of the principal caufes and reafons 
that can be given, why the reckonings in the fame (hip mould 
differ lb much from each other, w hen the courfes and dittanies that 
the fliip's way is reckoned from, are all taken from the fame log- 
book ; which if no millake be made in the calculations, mould 
make them all marly agree. 

What in my opinion would contribute greatly to leflcn this 
defective part ot navigation, is to have a quarter of a circle of 
Iheet lead, divided lb as to make the eight points of the compafs, 
and nailed upon each quarter, with one fide parallel to the ks.«.l, 
and the other to the beam, as they have in moll capital mips ; hy 
which the fliip's wake, or drift, tha. Ihe goes to kc-waid of 
what Ihe Items by the compafs, may be fet to a fumcicnt nicety 
upon both tacks, by the ofhctr of the watch, who lhouid make 
the allowance, and ftt down the real courfe or uriit made by the 
compafs, every hour ; which by this means will certainly come 
much nearer the true courfe, than when left without *ny rule, 
to different peoples memories, and judgments, as above men- 
tioned. 

Here I think it proper to remark; as thefe quarter circles of 
Jqua?ur lead are commonly made and cut from a whole circle of about f:x 
d, != ,c .* inches diameter, with the 32 points of the compafs feratthed 
focach 8 out in ftraight lines horn the center, the other two quarters fliould 
and'bow ^ c na ^ e d on eacn fide °* tne baricado ; or lore part ol the qua; ter 
deck, pointing on each bow before the beam, as thole a-baft point 
a-bait the beam; fo that any objects, fuch as iTups, points ol land, 
fhoals, buoys, or beacons, may be readily fet by thefe quarter 
circles, to knew how far they are before, or abaft the beam ; and 
b) obfuving how the fl.ip ftems by the compals at the fame time, 
the bearing and alteration of bearings, mny be eafily a d readily 
taken, which I can lay from experience will often prove of great 
for vice. 



THIS 
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On Mcafuring the SHIP'S Way by the LOG. 

THIS method, defective as it is, muft be made the mod of, 
till a better is brought into practice. For it is well known 
how many ingenious Mechanics have rcpeatcdty made promifing 
trials, to mcafure a (hip's way at fca by machines without fucceed- 
Ing. We had one made at Liverpso/, by means of an iron rod, to 
be fixed at the forefide of the flempoft, which anfwered very well 
by the mile ftones in our canal ; and, by fubfeription, had it fixed 
for the inventor to go a voyage to Jamaica with j but it failed 
of fuccefs ; and he did not return with the fhip. 

The learned have, with much feeming reafon, recommended 
to us to have our log-lines marked fifty feet to a knot, and the 
glafs to meafure thirty feconds of time, which are exactly 1 20th 
part of a geographical mile, and of an hour, and muft be allowed 
to agree better with exact calculation than our common practice of 
Having but forty two feet of line, to a glafs of twenty eight feconds 
of time ; which line is four feet eight inches, or about a ninth 
part ihort of the above proportion ; yet, in our practice, this is 
found from, long experience to meafure very well a geographical or 
lea mile of fixty to a degree ; which mile, in my opinion fhould 
become general, and be ufed in the fcale of all our fea maps, in- 
ftead of our Englifh ftatute mile, which is about a feventh part 
lefs ; by which difference the unlearned may be deceived. 

Common practice cm only be proved to be right, by frequent 
fair trials.. I was mate of a fhip in the Jamaica trade from 
London* outward bound; and we marked the log-line feven fathom 
to a knot, (to a twenty eight fecond glafs as uiual) till we were 
dilappointed of feeing our expected land fall according to our 
reckonings. Our commander then afked, " how had we marked 
" the log-line r" He was anfwered, feven fathom to a knot. He 
then ordered the line to be immediately new marked eight fathom, 
to a knot ;. and laid " that the fhip was one eight part fliort of 
" her longitude, by the line being marked feven fathoms inftead of 
'* eight to a knot ;" and fo it proved ; for we made the land as he 
fa id. But in our paffage home by this rule, we found the fhip a 
great deal above an eight part of the longitude a head of all our 
reckonings; which nearly proved of fatal confequence, as we were 
carrying all the fail pollible with a weftcrly gale of wind and hazy 
weather ; when we luckily perceived by the colour of the water 
mat we muft be in foundings ; and it proved fo ; and we found 
ourleives far up the King's channel in a fair way, and hud 
ofcaped a great ritk of running the fhip on fhorc unexpectedly 
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with all fails fet. This convinced me that it was not the fault of 
the log-line being marked feven fathom, but another caufe that 
may be mentioned hereafter, and that is known always to have this 
effect upon fliips in their voyages to and from the IVeji Indies, lb 
as to make more difference of longitude out than they do home. 
To maik The proportion of feven fathom of line, to a glafs of twenty- 
the line eight fecond's beinc; right, is confirmed by the general practice in 

3 nil try • * * 

the glafs. the Eaji India trade, as well as all other trades that I have been in. 
My opinion is, that it will ftand the tcft of any fair trial. In a 
voyage to Leghcrn, the ingenious Mr. Smeuton, lent with me for 
trial, a Sea-way Meafurer, and what Ihould be properly called 
Smeaton's and Knight's improved compafies j for to my knowledge, 
the former contrived the mechanical part of them ; and alfo his 
artificial Horizon for trials ; which made me take extraordinary 
pains to have our log kept nicely marked as above, and to be hove 
regulary every hour, in order to find out by experience how many 
turns of this way meafurer anfwercd to a mile. To fix this to a 
great certainty, I took an opportunity that then offered, and 
fleered to the weflward, till we could fteer a crofs the Bay of 
Bi/cay, and along the coaft of Portugal, as near upon the true 
meridian to the louthward as poffible \ where we reckoned there 
was neither tide nor current to affect a (hip's way ; and had the 
favourable opportunity of fair wind and weather, to compare our 
diftance run by the log, to what was made by good observations 
for feveral days ; and I found that they nearly agreed : which I 
think makes it evident that thefe proportions for the log anfwer 
very well if properly attended to ; and therefore cannot be the 
caufe which occalions bad reckonings : and if it is an error, it 
muft be allowed to be on the beft and fatcft fide ; as it is better 
that the reckoning Ihould be rather a head than a ftern of the 
Ihip, to put people upon their guard in proper time, fo as to pre- 
vent the fatal confequence that may attend an unexpected land 
fall. 

The readied and furcft way to make and try the log-line, is to 
have the whole length of the half knot (twenty one feet) mcafured 
tiLn*T7<"r and marked llraight along the deck ; and to have .the knots put 
into the line fo as they may be cafily Ihifted backwards, or for- 
wards, as the ftretthing and Ihrinking of the line often requires. 
But before this is done, the half minute glafs fhould be tried., 
■whether it runs exaclly twenty eight leconds ; that if it is found 
to run more or lefs, the line ihould be marked longer cr fhorter 
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On Meafucing the SHIP'S Way by the LOG. 

according to thefe proportions. As 28 gives 42, what will a 
iecond or two more or lefs give ? And this may be done fufficiently 
near by the fcale and compais. And the glaffes may be tried by a 
mufket ball fattened to a thread held fteady in one hand, between 
the finger and thumb, axactly 30 inches from the ball ; which 
mull be fwung by the other hand, and continued fwinging more 
than 30 times ; by which I have found from frequent experience, 
each fwing then meaiured a fecond of time, fufficiently near for 
this purpofe, even when the fhip had fomc motion from the waves. 
But the beft inftrument for this purpofe, as well as many other 
ufeful and curious purpofes at fea, is a good watch, or time keeper, 
that (hews feconds, which will anfwer equally as well in a ftorm 
when the waves run high, as in fmooth water ; therefore every 
officer that has the charge of navigating a fhip, mould have one 
of the befl he can afford to buy. 

It is a furficient trial for the quarter minute glafs, if it runs out 
exactly twice, for the half minute glafs once. But after all one's 
care in finding out exact proportions, by which to get the true 
diftance run, the whole depends chiefly on thofe who heave the 
log, and hold the glafs ; neither of which mould be done by care- 
lefs people ; cfpecially when the (hip fails fo faft as to require to 
ufe the quarter minute glafs ; which will double all errors ; there- 
fore this glafs mould be as feldom ufed as poffible. 

The Learned, as before mentioned, have very juftly recom- 
mended to have the line that is run out above the knots, fet down 
in fathoms of five feet each ; being the tenth part of their 50 feet 
knots. The fame exact rule may be eafily ufed, only by having a 
meafure of four feet, two inches and a half (marked on the rail, 
on each quarter where the log is hove) that will meafure tenths of 
a mile from our 42 feet knots ; which it muft be allowed will, 
come much nearer the true diftance,' and agree much better to the 
tenths of miles in the traverfe tables, than that old and bad practice 
of fetting down nothing lefs than the half knots, or that more 
exact method of marking down to fathoms of fix feet ; and thefe 
tenths of a knot above or under the knot or half knot, might be 
very eafily meafurcd by the officer that heaves the log. 

But after all the exacteft rules, the mod effectual method in 
my opinion to try what dependence can be put upon the log, and 
thole that heave it, is that I have before mentioned, if opportunity 
permits, clear of tides or currents, after a good obfervation had for 
the latitudes ; that is, to allow for the variation, and fteer due 
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On MARKING DOWN the LOG. 



N. or S. till a fecond obfervation, if it can be done in a favourable 
titne ; which will give the trucft real diftance that can be got at 
6ea to compare with the Log. 



On Heaving and Marking down the Log, once in two Hour* 



X once in two hours, ftill continued in many .capital merchant's 
ihips ; becaufe it makes the unavoidable errors in getting the true 
courfe and diftance, not only greater, but doubles them in working 
the day's work ; and marks down not -nearer than half knots of 
the odd line ; which mull ftill increafe the errors of the diftance; 
for if we fuppofe two fathom of odd line is omitted to be fet down 
every time the log is hove, it makes a difference of near leven 
miles in the 24 hours. 

This practice lies under another great difadvantage, which is 
that of not affording fu/ficient room to fet down and explain the 
neceffary remarks ana occurrences, that often happen in the twenty 
four hours. 



On Heaving and Marking down the Log every Hour. 

t I ^ HIS practice, compared with that above, has many ad- 
f vantages attending it. T-hofe unavoidable errors arifing 
from the wind and weather, and the (hip's failing fafter or flower 
than when the log is hove, muft be leffened one half; and the 
odd line that is run out, marked down in fathoms, or tenths of a 
knot, every hour, muft certainly come much nearer the true courfe 
and diftance than the above old method. 

But it muft be allowed, that they who have been accuftomed 
to the old method, may be a little perplexed in working the day'* 
work, and reckoning thofe odd fathoms, or tenths of a knot, 
that. are left above the miles theihip has gone on any one courfe < 
and which k under no fixed rule 4 but when they amount to above 
half a knot, let them allow a mile ; and when under half a knot, 
omit them, as frac"tions .to be left, and as many other material 
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On Heaving and Marking down the Log every Hour. 

things muft be, to the judgement and induftry of the navigator, 
on Which depend* chiefly all comparative good reckonings. 

As to the difference of trouble in this method, it mould not be 
■mentioned, if it is allowed to contribute to leffen the defects of 
navigation ; which it certainly does ; and therefore mould become 
general. I will then take the liberty to mew, in a day's work, my 
.manner of keeping a Ihip's way at Sea, and which I learned firft in 
the Eaj} India Tra le ; i'o that they who have been ufed to the other 
•method, may compare and judge for themfeives. 



SHIP 



I 



1 58 On Heaving and Marking down the Log every Hotnt. 

SHIP LIVERPOOL, through St. George's Channel, 1773. 
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Courfe. 



S.bW.fW 



Diftance run 167 ! miles. 




S. W. 



S.W.bW 
W. 



Monday, March 6. 



The firft part a fteady fixfli 
breeze, and hazy with fmall 
rain ; the litter part a ftrong 
gale with high wave* ; and 
thick rainy weather ; at a A 
M.II.M.fail;at8A.M.flcar. 
cd to the W. ward to keep 
clear of Scilly idands ; at 10. 
lowered the T. Sails down 
on the cap»; other remark*, 
a* per margin.. 



Courfe with the hearing* from. 
the hill of Heath ycfterday S. 
i^d. W. dift. 176 mllc», S- 
tug 170 tnilet W. ing 45 mile*. 



Latitude by account 50 ix 
N. 

Mer. Din. o 45 I w „» 



The next Day at Noon. 



Courfe allowed S 28d W. dift. no miles 

S. ing 97 miles W. ing 52. 
Latitude obferved, 48 
'By Account, 
Meridian Dift, 1 37, 
J Longitude in 9 

By 
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On a SHIP when in the open OCEAN. 

15 y this method, the remarks of each watch may be briefly fer, 
down in the margin; Co that all that is mod material, may be fully 
dclcnbed in filling up the log book, or journal for the day; only 
leaving room at bottom for the (hip's courfe and diftance, and the 
latitude and longitude flie is reckoned to be in at noon; which will 
.prove much btttcr, for many reafons, than that method of fetting 
down the aifttrencc by longitude, to avoid expofing how much the 
longitude reckoned to be in may be wrong ; which by the bye can 
be no difgrace to a man when he does his belt. It is likewifc 
jieceffary to draw the track of each day from one latitude and 
.longitude to the other, with a black lead pencil, on the general 
chart, to compare the fhip's fituation with the ncareft land, or 
fhoals, to prevent as much as pofliole being furprifed by un- 
.expeded dangers. 



On a SHIP when in the open OCEAN. 

AFTER a good look out, as mentioned in page 115, t'ie 
principal dangers now to contend with, are vioknt winds, 
and waves; for which the fhip mould be prepared; and every 
.thing fecured and made as fnug as poflible, according to the 
weather that may be expected, and as the length of the run may 
require. The cables may be unbeni ; the haufe holes plugged up, 
if they lie low ; and the bower anchors flowed fomewhere within 
board ; which is not only a great eafe to a (hip, but may make her 
fail faflcr, as mentioned in page 59 ; and may prevent the fojt of 
the forefail from chafing againit the upper arms of the flocks, and 
the lower arms from plunging into the water ; which may aifedr. 
both the (hip's way and the fleerage. All top-hamper that is now 
oinneceflary and can be fpared aloft, mould be got down and Mowed 
below ; fuch as top ropes, top blocks, maules, runners, and 
tackles ; which may cafe the marts, and prevent a great deal of 
•chafing among ft the rigging. 



IN 



On Turning to Windward in the open OCEAN". 

IN variable winds, when the ftiip will (ail a flant, ftemmrng 
near her intended courfe, it is natural to ftand upon that tack 
as long as circumftances will admit ; becaufe the wind may vary, 
fo as to enable you to make a flant on. the other tack; by which a 
ftiip may be got flaming forward on her way. Then it may be 
worth while to carry a prefling fail, if it blows frefh,. and fteer by 
the compafs a little from the wind, as recommended in page 151 ; 
which may contributely greatly to fliorten a pafiage. 

But when the wind blows ftrong, and the waves run high near 
to the point of the intended courfe, fo that nothing of a flant can 
be made on either tack ; then, it may be deemed very wrong to 
prefis and ftrain a fliip with any more fail than to make her rife and 
fall eafy with the waves ; for a little time, with a favourable wind,, 
will fetch up what may be loft by taking in fail in good time to give 
cafe to the ftiip, mails, rigging, &c. 



On taking in SAILS to fave them, and give eafe to a SHIP whem 
failing upon a Wind in a Storm. 

ON thefe occafions, the climate, feafon of the year, frequency 
of the wind blowing ftrong in. one quarter, and the ap- 
pearance of good or bad weather that may be then expected, with 
all other circumftances of the fliip, men and materials, fliould be 
confidered, to form a judgment how to adt when it comes to blow 
fo frefli that the topfails cannot be carried without being reefed ; 
and then if the top-gallant yards are up, whether it may not be 
ncceflary to get them down, and ftrike the top-gallant-mafts (if they 
go a baft the top-mafts as mentioned page 5 1 ) ; aDd efpecjally if 
it is at the beginning of a long winter's night, in which time both 
wind and waves may be increased to a violent degree before morn- 
ing, and which may make the fliip pitch, roll, and labour, fo as 
greatly to ftrain every thing, and make it dangerous for the people 
to get them down at fucn times : and if the wind and weather. 
Should prove favourable, they may be eafily got up again in the 
morning ; and by this practice, at the firft of the voyage in fmooth 
water, the people will learn to be expert in getting them down on 
up, as occalion may require. 

As the wind and waves increafc, a faft failing fliip,. upon a 
wind, when prcflcd with fail, (cfpecially head lail) will be plunged: 

deep 
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On taking in Square Sails upon a WIND In a STORM. 

deep into the fea, and increafe her pitching motion to a dangerous 
degree. This I have experienced in chafing upon a wind, when 
both the pumps, and bailing at three hatchways, could not keep 
the (hip free from water, till the chafe bore away before the wind; 
toy which movement fhe foon became our prize ; for we could not 
liave chafed her much longer upon a wind, owing to the iharpnefs 
and weaknefs of our fliip's bows, as mentioned page 22. 

Let us now fuppofc a fliip brought under her clofe reefed top- 
sails, the top-gallant-yards and mafls down, and every thing made 
ihug, according to the appearance of fuch wind and weather as 
may be expedted. Getting the fpritfail yard and jibboom in 
upon deck, to beat againft wefterly ftorms, is certainly a help, 
and gives great eafe to a fliip on fuch occafions. Let us alio fup- 
pofe the gale to increafe, fo that the fquare-fuls muft be taken in ; 
in doing of which, they are very liable to be (plit and blown to 
pieces by flapping, if proper management is not ufed to preferve 
them ; which deferves notice : and when fliips arc known to be 
very labourfome, the clofe reefed main-top-fail upon the cap, 
ought to be the laft fail taken in ; becaufe that fail, /landing lb 
high, contributes greatly to prevent the (hip labouring, and is 
always neccflary when a fliip is obliged to feud before the wind for 
fafety when the waves run high. 



On taking in Square Sails upon a WIND in a STORM. 

INSTEAD of the old practice of clewing up the lee (hects 
fir ft, (by which the leeches of the fails flap very much) it is 
certainly beft to clue up the weather (heets, or tacks, firit, when 
taking in the top-fails or courfes ; which keeps the fails full, and 
prevents their flapping, till the weather bowlines and lee braces 
are let go, and the lee flicets let fly ; when, the fails fly inftantly 
aback of themfelves, fo that they may be clued up with great 
fafety. 



X 



EVEN 



On Brailing up the MIZEN in a STORM. 

EVEN this requires management at times ; when, the only 
method to frill the fail, and prevent its flapping, fo that it 
may be furl'd ealily, is to man well and haul upon the lee brails 
only ; and only take in the flack of the weather brails, till the lee 
ones are clofe up. For if the weather brails are too much haul'd 
upon, it will fill the fail fo full of wind, as to prevent its being 
furled. As to the taking in the Fore, Main, or Mizen Stay-fails; 
they only require to be hauled brifkly down, that they may be 
furled or flowed away as brifk as poflible, to prevent their flap- 
ping. 



On taking in the Square Sails when failing large, or before the 

Wind, in a Storm. 

WHEN the wind is on either quarter, the lee meet mould 
be firfl clued up ; then the yard pointed to the wind ; and 
the buntlings, &c. hauled, as much as poflible, before the weather 
flieet is let go, if the fail cannot be backed. The wind blowing 
nearly along the yard, will preferve the fail greatly from flapping ; 
fo much as it would do if the yard is let lie fquare to the wind. 

When the wind is right aft, one fheet fliould be clued up firfc: 
then, with the brace on the other fide, the yard mould be braced 
as fharp up as poflible ; haul up the bunt and leech lines, as 
much as they can be, before the other fheet is let go : and if, to 
fave the fail, and things will admit, that the fliip could be fleered 
with the yard pointing to die wind, for a little while, it may con- 
tribute greatly to fave and get the fail fecured. 

But on all fuch occaflons as thefe, and efpecially in the night, 
when the word of command cannot be heard, nor can the people 
fee, or be fecn by the officers, fo as to be directed by any means 
to get the duty done as it ought to be, the only method is to 
mutter the people altogether flrft, and make known what, and 
how the thing is intended to be done, and flation them accordingly, 
that none may plead ignorance in excufe for any mifmanagement 
that may happen. 



WHEN 



Digitized by Google 



On taking in the Forefail in the Time of Waring. 

WH E N a fhip will not bear to carry her courfcs, it is 
certainly the bed practice, firft to lecure and hand the 
mainfail (as the forefail may be carried a great deal longer) and, 
with the mizen and main-fore-fray-fails, a lhip may be fleered 
clo.e to the wind, fo as to nv.ke her tolerably eafy and lively in 
the fea ; and efpecially when beating to windward in narrow leas, 
thefe arc the moft fuitable fails a lhip can be under at fuch times, 
becaufe ihe may be the more eafily and readily wcared: and when the 
ftorm increafes, fo that the fhip will not bear to carry the forefail, it 
may be taken in with great advantage in the time of wearing, by the 
above mentioned rules. After the people are got together, and 
the intended method of proceeding made known to them all, as foon 
as the Hup is perceived to begin to wear, the yard being kept braced 
fharp up, the tack and bowline may be let go, and the weather- 
clue garnet hauled up ; and when the lhip is nearly before the 
wind, the bunt and leech lines, and the other clue garnet, may be 
hauled up, and, if the lituation admits, and the occasion requires 
it, the (hip may be fleered with the wind on the quarter, till the 
fail is fecured. 



Om LAYING a SHIP to in a STORM. 

TH I S is intended, as much as poflible, to prefer ve a flit p 
from the dan gerous effects of violent wind and waves, by 
endeavouring to fleudy her from labouring, and make her rile and 
fall with the waves as lively, and ealy in the fea, as poflible ; and 
tlie bell method for doing this, I canallert from long experience, is, 
for the lhip to be under her lower or ftorm flayfuls, with the mizen 
reefed, and balanced, 6cc. and the yards braced full, as rcprcfented 
in plate 6, fig. 2, and not by the common method of laying a lhip 
to, under a reefed or a whole mainfail, with the forelad aback in 
the brails, as reprefented in fig. 1 , of the fame pLtc. 



On lying to under a Mainfail, with the Foreful aback in the Brails. 

THAT this method is far from being the befl to anfwer the 
above mentioned purpofes, may be proved from reafon as 
well as experience ; for if a lhip be laid to in this manner, with 

X 2 fome 



On LYING to UNDER a MAINSAIL. 



fome foils full, and fome aback, and the helm made fail a he, at 
is cuflomary, inftead of keeping her bow to the wind and waves 
(which, only, can keep her eafy in the fea) (he will be conftantly 
coming to the wind, fo as to fliake the weather leech of the main- 
fail by her head- way. The fore fail being aback, and the power of 
the waves a head, foon give the (hip great ftern-way ; and the 
helm being a lee, as before mentioned, makes her fall round off, 
four or five points from the wind, which caufes the (hip to labour 
and (train in proportion as fhe comes to and falls off from the wind,, 
and alfo expofes thofe flat and weakeft parts, the counter, ftern, 
quarter, and broadlide, to bear the (hocks of violent and dangerous 
waves, that fometimes break in and do great damage ; and the 
niainfail is often fplit from fuch a caufe, as well as by the power 
of the wind. The quicknefs of the (hip's rolling motion, from 
the afcending to the •defcending fide of a high fteep wave, ads 
with more or lefs force, in proportion to the bignefs of the fails, 
to fplit them. 

Facts, derived from experience, are the only confirmation of 
a practice being right or wrong. I was in one of our Raj} India 
lhips, bound home late in the feafon, and was five weeks beating 
round the Cape of Good Hope, again ft weftcrly ftorms ; when, to 
prcferve and keep the (hip from rolling too much, we often laid 
her to, under a whole mainfail, with the. forefail aback in the 
brails, as rcprefented fig. i, plate the 6th ; when the above men- 
tioned bad cuflom fplit our mainfails fafler than we could repair 
them, till we had none to bring to the yard, but were obliged to 
wait till they were mended ; and they fplit again in lefs time than 
was taken up in mending them; during which time we commonly 
laid to under the mizen, when, for want of a little more fail to 
fteady her amongft the waves, flic became more expofed to thofe 
dangers above mentioned, labouring with a more quick, jerking 
and deeper rolling motion in the fea ; and wc found the want of 
the mainfail (which is the moil material fail upon a wind) to take 
the advantage at fuch times as the wind varied lb as to enable us to 
make Hants, and by which only we got round the Cape, after the 
time that is laid to be limited by the Company to prevent damage 
to their (hips and cargoes. 



FOR 
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On a SHIP UNDER STORM STAY-SAlLs. 



■ 

Oh a SHIP under STORM, or lower Stay-fails and Mizen, in a 

STORM. 

FO R the realbns now mentioned, after long experience, my 
practice has been (inftead of laying the Ihip to in this man- 
ner) nrll to iecure and hand the mainfail, and, if the gale in - 
creafed, I handed the forefail, and reefed and balanced the mizen. 
The mizen, main, fore, and fore-top-maft-flay-fails were kept 
£et, as we might, have done with the above mentioned Ihip, or 
fiich another as is reprefented figure 2, in the fame plate ; where 
both methods may be feen, in order to make a fair companion of . 
the two from practical facts. 



On the advantages of a SHIP being kept under lower or Storm 
Stay -fails and Mizen, in (lead of lying to in a Storm. 

FROM what has been faid, it may juftly be concluded ; that 
a ihip laid to with the helm a lee, mull be conitantly com- 
ing to, and falling off from the wind, more or lefs, in proportion 
to her head and Hern-way; fo that when a Ihip is laid to in a 
ftorm, (as reprefented fig. 1, plate the 6th) and that the power of 
high waves are added to the wind,, fhe mull naturally run up too 
near the wind by her head- way ; and then both wind and waves 
unite to give her llern-way, which makes her fall round off, and. 
throws her Hern up againll the wind and waves, which then a«5t 
very powerfully againfl thole tender parts, till Ihe gets head-wav 
again, and makes the Ihip uneafy, and labourfome to a dangerous 
degree, as above mentioned ; to avoid which, I ftrongly recom- 
mend to keep the Ihip under- way, under her lower, or Itonn, 
ftay-lails, as they may be called, with the reefed and balanced 
mizen fet, and the yards braced lharp full, as reprefented by fig. 2, 
plite the 6th j which will certainly contribute greatly towards 
producing the following advantages. 

By this method a Ihip may be kept with fo much head- way.' 
upon her, as to be under the command of the helm, and to lleer ' 
her nearly to a courfe, fix points from the wind, which ought by 
all means to be endeavoured after, to keep her bow (that bold and 
Urongclt part) pointing to the waves, where they can do her the 
kail, damage, and which makes the Ihip at the lame time much 

cuficn 



On BEARING AWAY in a STORM. 



eafier and livelier in the fea, than being laid to as above men- 
tioned. And thefe fmall fails are handy and ftrong, compared 
with the mainfail, being commonly made of equally ftrong canvafs, 
and proportionably lels liable to be fplit, either by the wind or 
waves, and can be fet, or taken in eafily with fatety, and they 
Hand lb flat, and fairly divided from the bowlprit end to the ftern, 
as tend greatly to fteady the lhip, as well as eaie all the mails, 
yards, and rigging from jerking and chafing in her rolling, and to 
prcferve the n ainlail and torefail (the two mod. material fails that 
are to be depended upon) on any extraordinary occailon that may 
require their being fet and carried, upon a wind, in bad weather. 

For thele reafons, where ihips do not wear and ufe amain and 
fore-ftay-fail in common, I would recommend to have them as 
ready to be bent and fet as porlible on thefe occafions, having 
hanks upon the ftays, and gromcts upon the fails, for that pur- 
pofe. 



On bearing away in a Storm, to feud before the Wind and Waves. 

THEN the waves run high, and fudden neceflity requires 
' to bear away, it mould be coniidered, that the low head- 
fails which the lhip may be vveared under, when Ihe comes before 
the wind, may be becalmed by the height of the waves, which 
may break violently againft the ftern, and fill the deck with water; 
but, that loltier fails being fet, would give the fhip more way 
through the water. 

1 had an iiiftance of this, in a cruifing fhip, under low fails 
upon a wind in a ftorm when the lhip and all things forward 
gave way fo much, as obliged us to bear away before the wind ; 
and he low lads we had weared under, being becalmed by the 
height of the waves when the fliip was in the hollow part of the 
fea, the waves came running againft the ftern with great violence, 
and filled the deek with water ; whkh frightened the people fo, 
that fevtral of them called out with tears in their eyes, that the 
flap v culd founder: we got the clofe reefed main-top fail fet, 
which hi d the deligned gcod eftldt to catch the wind, and always 
kept drawing lull above the waves ; this in created the fliip's way 
fo n.uch, that the waves did not reach her with ;.bove h=Jf the 
velocity und pow er as before, and gave the lhip time to rile and fall 

gently 
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On failing LARGE, or before the WIND, in SC^ : r M.l ° 

gently with them, without iiiippin^ much water; for the v.^v s 1 
iuppofe might run at the rate of about twenty miles an )vm~, v:z 
wind going at about fifty, and the Hup above ten mil s l>y <\c log, 
which naturally lefTcned the power and violence of the wives above 
one half upon the Ihip. This proves the advantage, anJ even the 
necefiity there is for having a clofe reefed main-top-fail ready to lit 
when going to feud before high waves ; and mould be the la# 
fquare kil that is taken in, in a labourfome (hip. 



On failing LARGE, or before the WIND, in SQUALLS. 

PROCEEDING in fqually weather, mull be left to the 
judgment and prudence of the officer that has the command, 
to act as circumftances and the lituation of the Ihip and crew will 
admit, and to run more or lefs rifk, in carrying fail more or lets, 
accordingly. But this I can fay from experience, that it is not 
fumcicnt that a Ihip can be got before the wind at the time of a 
heavy fquall with a great deal of fail fet, as it may endanger not 
only the marts and fails, but the !hip may be fo overprelTed with 
fail as to put it out of the power of the helm, and the bell helmf- 
man, to fteer her from broaching to, which may prove fatal to 
the whole. 

Where rules cannot be fixed, the refult of facts from ex- 
perience muft be our only guide. I was in a fliip in the Jamaica 
trade from London, where our commander would not permit any 
fail to be Ihortned or taken in, without his order or confent, when, 
carrying a prclfing fail, large, with a Wefterly gale. At the 
coming on of a fquall of wind, he was called upon ; and when he 
came upon deck, he took, the command, and directed the hclmf- 
man to endeavour to keep and fteer the (hip right before the wind, 
without fliortening fail ; but the Ihip was fo prelfcd with fail, as 
to lofe the power of the helm to fteer her, which almoft proved . 
fatal to us all. 

All unnecciTary daring rifks of every kind, when there is no 
prelfing occafion to require fuch, fliould be avoided and condemned 
as the grcateft folly ; for there can be but little loft, and a great 
deal may be faved, by lowering or taking in fail, in good time, 
when a fhip is failing large, or before the wind in the time of a 
fquall ; as fails may be loon and eafily fet again, when the fquall 

• 

is 



On fcudding or failing before the WIND in a STORM. 

is over, which may be the means of preventing great lofs or 

damage. 

Among many inftances of this kind that I nave known, I met 
with one, by the foolhardinefs of a London pilot, who would not 
let our fails be lowered, when failing before the wind in a fqiull; 
which made the mails bend fo much, that when we wanted to clue 
down the top-gallant-fails, and top-fails, we could not get them 
down i which (hews the neceiLty there is of blueing thefe fails 
down, and fecuring them down, and from Hying up again before 
a fquall comes on : for had tliis fquail proved .any ftronger, or 
continued any longer, we mull have loft our mails, in fpitc of our 
utmoft endeavours. 

This mews the folly of running fuch imprudent rilks, when 
little or no advantage can be gained by it ; for it may be a difputed 
point wether a (hip fails any fafter for bein^ thus overpreued 
with fail to fuch a dangerous degree, when lailing large or 
before the wind. ' But a (hip fuhng upon a wind in iqually 
weather, may often be under a neceffity to carry a prefling fail ; yet 
then it mould be coniidered, that it the top-lads, tec. are not 
clued down in good time, that the heeling of the fhip, added to 
the bending of the mafts, may hinder die top-fails, &c. from 
being got down in the time of a fquall, which nuy prove of bad 
confequence. 



On fcudding or failing before the WIND in a STORM. 

MANY precautions are neceflary on this occafion.. Every 
thing abaft, and about the mizen-maft, mould be taken in, 
and flowed away as fnug as poflible ; ;vid I have Jtnowji the mizca 
gaff lowered clofe down on the occaflon. 

If the waves run high, it may be abfolutely neceflary, for the 
■t eafons given, to have a clofe reefed main-top-lail fet, though only 
fcudding before the wind, for the eafe and lafcty of -the mip. 

But when carrying a prefling fail, to make the mod of a ftorm, 
great care (hould be taken that fuitable fails arc only fet ; and they 
ihould be trimmed to the beft advantage, fo that the fliip may be 
kept under the command of the helm, which fliould be ftrictly 
noticed by the commanding officer of the watch : for it fhould be 
confidered, that a fliip at fuch times may be fo overprefled, and 

plunged 



Digitized by Google 



On fcudding or failing before the WIND in a STORM. i6g 

plunged Co deep into the fea, forward, with fail, that inftead of 
dividing the water on each iide, in an eafy manner, tiic full p;«.rts 
of the bow, and other flops not designed to be in the water, drive 
a great body of water above its natural level before her bows, 
which may increafe the rcliltance a head to fuch a degree, as will 
rather decrease than increafe the fliip's head- way, and that in pro- 
portion to this nfc of water; and the ftern being lifted up as much 
as thi head is preffed down, the helm mult then naturally lole fo 
much of its power at the lame time ; Co that when the wind may 
be going four times as.faft as the ihip, and the waves twice as fall, 
it is not to be wondered at that Ships are fometimes broached to, 
againfl the power of the helm. The remarkable lofs of the 
Sufex Eajl-lndia lhip homeward bound from China, in the year 
1737, ar °k fr° m hcr Deul S broached to, when failing before 
the wind. 

What has been (aid on this occafion, (hews the neceffit/ for 
much care and pains to be taken, both by the officer and helmf- 
man, as before recommended ; and none but the belt helmfmen 
ihould be admitted to lleer at fuch times ; and whenever danger 
appears from one man's fleering, others ihould be tried, and the 
fails altered and trimmed to the belt advantage, that if pofiible the 
lhip may be fleered without the danger of being broached to. A 
great rifle attends relieving the hclmfman ; especially in the night ; 
as he that is to take the helm, often comes but half awake from ™ 7hT' 
fleep, and takes the helm without examining where it lies at the 1,el,, ' im *» 
time, and how far the lhip requires it each way to confine her to 
the courfe ; thus, not considering the danger, he at firlt lets the 
lhip get fuch a Sheer, that his beft endeavours afterwards can:iot 
flop her from being broached to, or brought by the lee. To 
prevent which, the helmfman that is to be relieved, if he has 
fleered well, Ihould not quit the helm before he has shewed and 
made known to him that is to relieve, the particulars of her trim, 
and how fhc may be beft fteered at that time, how many turns and 
fpokes of the wheel (he requires to Starboard and port, or to wind- 
ward and leeward, to confine her to her courfe. 

It is well known, that there is a great difference in ftiips fleer- 
ing, according to their built and trim. Full built (hips, when 
deep loaded, are often difficult to be fleered, when failing large in 
a gale of wind. I have been told of fome that could not be lteered • 
their intended courfe before the wind, but would broach to each 
way in fpite of the beft endeavours, fo that they have been obliged 
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i 7 o On CUNNING to the HELMSMAN. 

to He to with a fair wind ; which has often happened to an expert 
?r" tn'° dil gent officer of my acquaintance : therefore every hint that has 
broajJng ihe leaft rcafonable appearance to remedy this evil, dclerves atten- 
tion, and Ihould be tried. On this occ.ilion, when a lhip cannot 
be fleered right before the wind without broaching to ; fuppoi'e a 
trial Ihould be made to fleer her with the wind two or three points 
firft on one quarter, then upon the other, lor a little time each 
way ? This reduces the danger to only being liable of broaching 
to, one way ; that is, to windward ; which may be much eafier 
guarded againft by the weather helm this one way, than both : 
And if we fuppoie the lhip to be fleered with the wind on the 
larboard quarter, with the clofe-reefed main-top-lail let and braced 
up with the larboard braces, and the head-fail trimmed lharp the 
other way, with the ftarboard braces and the helm a-weather, (as 
reprefented in the plan of the fhip, figure i , plate 7,) it evidently 
tends greatly to counteract and get the better of thofe caufes, 
before mentioned, which occafion a fliip to broach to ; and may 
keep her under the command of the helm. But if this method 
fhould not anfwer, there is another which 1 think could not fail of 
luccefs; that is, to veer out, and tow right over the ftern, a tow- 
line, or hawfer, or as much of a cable end as may be found 
lurficient to keep the lhip before the wind, and prevent her 
broaching to. 

At fuch times as thefc, when a lhip cannot be fleered to the 
courfe that is ordered, it lhould be recommended to the officer of 
the watch to take particular notice which way (he goes moft from 
fcer courfe, to .make an allowance and mark it down accordingly. 



On CUNNING to the HELMSMAN. 

THIS cuftom is ufeful in general, even when done by a 
quartermafler ; it anfwers the good purpofe to confine the 
thoughts and attention of the helmfman to his dutyj as he is 
obliged to repeat the cun, though he with rcv.lon, (as I have often 
done,) moves the helm contrary to the cun, in order to confine 
the lhip to her courfe, by fuch management as before mentioned. 
The good helmfman, after a little experience of the thip's trim, 
muft be allowed to kuow beft what helm is required to fleer a 
<iirec~t. courfe. 

But 
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On CUNNING, with high WINDS and WAVES. 

But when failing is dangerous, by bad weather, fqualls, high 
waves, or other dangers that may fuddcnly appear, then cunning 
becomes a matter of great importance; and the cun of the fupcrior 
officer, or who he may appoint, mould only be attended to, and 
anfwered brifkly by the movement of the helm as well as by 
words, to avoid the danger, or to help to cafe the (hip to rife and 
fall gently with the waves ; as it is well known to cafe a (hip much 
in her labouring motion to luff her up with the helm a )cc at the 
approach of a high fteep wave, when failing clofe by the wind in 
a ftorm. But to fuppofe a (hip failing two points from the wind, 
it is a difpute whether it is Ik ft that (he mould be luffed to, or 
fhould bear away from a dangerous wave, that may be obferved 
coming right upon the beam. 



On failing and Cunning, with high Winds and Waves right upon 

the Beam. 

TH I S way of failing, in my opinion t deferves particular 
notice ; becaufc it is more expofed to danger and damage 
th.m any other way of failing ; for a Ihip upon a wind, in high 
waves, is fuited with fail accordingly, ana has lb little head way 
upon her, that (he may be luffed up to a dangerous wave, and by 
that made much cafier. And when failing large, a ihip runs from 
the waves and weakens its force upon her. A Ihip lying to, and 
driving to leeward, yields and gives fome way to a high wave when 
it ftnkes her, winch may a little abate its bad effeel ; but when 
carrying a proifing fail with the wind upon the beam (which is 
common, becaufe accounted a fair wind) a faft failing (hip is 
reckoned then to fail filler through the water than any other way 
with the fame wind, as die does not recede from the wind or On the 
waves, and makes little or no lee-way ; but this expofes a (hip to 
all the viol .nt effects of dangerous high fteep waves, which may of ailing, 
ftnke and break with their utmoft velocity upon the broadlide to 
windward, whilft the (hip's great head- way through the water 
makes the greatcft reiiftance to prevent her from yielding or giving 
the leaft way to leeward. From this, and the other caufes men- 
tioned pages 59, when a (hip is lifted up broadlide with fo 
quick a motion, from the bottom to the top of a high, fteep, 
mountainous wave, it is not to be wondered at that the Ihip, men, 
•r materials, may receive great damage at fuch times. And the 
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greater the fhip, and the n.ore water (he draws, the more liable 
ilic is to damage ; fmaller veflcls giving n.ore way to the wave* 
than large ones, when flruck,. I have been in a finall veliel 
in company with a fifty gun fliip that had her mainfail fplit, and 
other damage done by the waves breaking on board her, whilft we 
received none in the I'm all vcilcl. At another time crofiing the 
wcitern ocean in a light merchant lliip, with our guns (wh.eh 
were lix pounders) flowed down in the hold upon the ballafl for 
the cale ot the fliip when lading this way, a Aroke of a wave canted 
cur ballafl and guns from the weather to the lee fide of the hold, 
and broke the itanchions that lupportcd the lower deck beams. 
'1 hefe and many other inflanccs confirm my opmion of the great 
danger attending this way of failing. 
Oniufrin- ^ a cunmn g an d Peering a ihip when failing in this way, it may 
»i P u; Ji be dilputcd wnether lhe liiould be luffed up to, or bear away from 
L i ' tfom a dangerous h'gh wave approaching upon the beam. Reaion as 
li rf-'iiijtcr. wcil as experience teaches us that the helm mould be put hard a- 
ous * v " ;c ' weather, to bring the approaching waves far aft as pofliole, to 
Lflen its lorce, by the {hip's running forward and giving the more 
Way from it, rather than to lun up with the helm a lee to meet it 
with to much fail and head- way upon the ilup as muft increafe 
the flrokc ot the wave, and may piouuce a violent and dangerous 
pitching motion. I had an inflance ol this when I was mate of a 
fhip, and it was my watch upon deck. When lading in this way, 
at the approach ot a dangerous wave coming right upon the beam, 
I ordered the helm haid a-weather ; but my commander ordered 
the helm a lee ; which occalioned the wave to have the above 
.mentioned bad cft-ci; and though we received no material damage; 
yet, in my opinion, it would have been lels hazardous to have 
bore away with the helm a-vveathec. 

But toco juflicc on this occaiion, it rr.uft be allowed, that 
.fhips in general ecu n or.ly tany a prcfiing laii in this way, and we 
are apt to gtipe and earn the helm nearly hard a-weather, to fleer 
the intended eoi:rfe ; lo that without this is noticed, and guarded 
again A by the crkcer ol the watch, by having only a luitable tail 
let, and properly tiin mod, it may be out ol the power ol the 
helm v hm hard a-weather, to n ake tie lhip wear laft enough to 
avoid the bad diccis of a d^ngcious wave when perceived to be 
ccn nig upon the beam. 

Alter all that can be laid on this way of lailing, when the waves 
jun h.gh, 1 kck up cn Uie oai^cr lo great, that it ought to be 
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avoided as much as pofiible ; and it may be commendable to alter 
the courfe, fo as to iteer with the wind and waves, either to point 
before, or abaft the beam ; or for a tunc each way, if the occaiioa 
requires that nicety. 



On CARRYING SAIL AGAINST HEAD WAVES. 

GREAT caution is neccflary on this occafion, to prevent 
the damage that may be done by it, fometimes even to 
jmehing away the bowfprit, marts, ccc. And as the waves, in the 
open lea, do not immediately ceafe with the wind that raifed them, 
but often continue to run the fame way for a great while after the 
wind is changed even to the oppolite point of the compafs ; there- 
-fore when a ludden change of wind happens, care (hould be taken 
not to be too forward in fcttingor carrying fail, fo as to give the 
ihip too much head-way againll the old waves, before they are 
fallen ; as it may pitch the bowfprit under water ; which I have 
often feen done to a dangerous degree. Sometimes head-wave9 
will rife againll and reach a ihip a long time before the wind that 
raifed them, which may make it equally dangerous to prefs the 
ihip with too much fail againll them. 



On LOOSING and SETTING SAILS. 

}N loofing fquare fails when it blows frefli, it mould be a con- 
llant rule to loofe the lee-yard arm before the weather-yard 
arm, to prevent the danger that the people to lee-ward are often 
expolcd to, of being thrown from the yard by the fail flying up 
over their heads. In letting the top-fails or top-gallant- fails upon 
a wind, when it blows frdh, it is an approved method to haul 
home the lee Ihett firir ; and if the f.til be kept making by the 
weather-brace, the weather Iheet may be eaiily got home; but 
when failing large, the weather flieets of thtfe fails are n eft: com- 
monly hauled home firft. In fctting the mainfail and fore fail, if 
the wind requires it, the tacks are hauled down firfl ; but in box- 
hauling, or wearing, the lhcets may be hauled nearly aft, whilft 



On DRAWING NEAR to DANGER, &c. 

the Tails (hake with the wind npon the quarter, and the tacks may 
then be got down very ealily. 

Now let us fuppofe, a lhip h*s proceeded fo far in her paflage, 
as to draw near to danger, or to make her deligncd landfall. 



On Drawing near to DANGER, or making a LANDFALL. 

N thefe occalions, it fliould be confidered before hand, what 
\^/ it mod depends upon, to keep clear of the danger, or to 
make a good landfall. If they have regular foundings to it at a 
great diftance, then the lead may be the fureft guide ; but if it be 
ftcep to, without foundings, then the latitude, if it is known, and 
a good look-out, with the fhip properly prepared for it (as men- 
tioned page 1 1 6) may contribute greatly towards lafety. 

When going to crofs dangerous latitudes, where projecting 
points of land or fhoals may lie in the way ; or in making fmall 
iflands, fuch as the Cape de Verd and Canary Iflands ; it is cer- 
tainly very wrong to run without much caution in the night, or 
in thick weather, with a crowd of fail, on prefumption that the 
fhip is far enough to the weftward to go clear of them, which has 
occalioned many fatal lofics, from being deceived by the conftant 
Eaftcrly current that runs in this track ; and which in my opinion 
is the principal caufe that (hips fo often make more longitude out 
than they do home, in Wejt India voyages, as before mentioned 
page 146. 

It is the latitude only when known by obfervation, and not the 
longitude, that can be depended upon for (hips being near, or 
clear of Danger. I was in an Eajt bJia fhip outward bound, 
the Captain of which rather than run the rifk of eroding the 
latitude of one of the Cape de Verd Iflands in the night, tack'd 
lhip and flood back to the northward under an eafy lail till day- 
light ; when it plainly appeared that if we had continued our 
couril- to the fouthward, we muft have run upon the ifland before 
day-light. 

To make a good landfall, if the fituation and circumftances of 
wind and weather permit, that a fliip can fail with a leading wind 
true Eafl, or Weft, to the pLce ot the dcfigned landfall, it is an 
approved method to get into that latitude in good time; and 
efpccially homewaid bound from the Wtltcrn Ocean; and to 

endeavour 



Digitized by Google 



On DRAWING NEAR to DANGER, &c. 



endeavour by all poflible means to get obfervations, to make pro- 
per allowance for the variation of the compafs, lee-way, bad 
ileerage, currents, or tides if known, to keep the lhip as near as 
poflible in this defigned latitude. When got into the deligned 
latitude, the uncertainty of the longitude makes the dillance to be 
run uncertain : therefore in the day and clear weather, all the fail 
that is poflible with fafety fliould be carried j but in the night or 
thick weather, if it is thought prudent to run, it lhould only be 
with fuch fails as the officer and people on deck can look round 
them, and work the lhip fo as to avoid the danger in whatever 
manner it may appear. 

Notwithstanding thefe rules and precautions in landfalls, 
J have experienced very narrow efcapes, both in America, and on 
our own coafl, where wc are very liable to be deceived by the 
tides •, and in cloudy weather, by taking one place for another. 
Among many inftances, it was my cale in a lhip from Leghorn to 
London^ when in a cloudy afternoon we fell in with, and jull got 
a glimpfe of the South fide of St. Mary's Scilly Ifland j which, 
by our reckonings, and an account we had from an outward bound 
lhip, we took for and concluded it to be the Lizard Point which 
wc had fcen. Therefore ordered, (as I thought we might with 
•confidence,) to fleer a channel courfe for the night j but our 
miflaken fituution, though in a fair line of direction with our 
channel courfe, occafioned the ebb tide (that fets N. W. between 
Scilly and the Lands End) to take the lhip on the (larboard bow, 
which Iheercd us infenlibly into the bottom of Mount's Bay : 
abo .t midnight we were furprifed with broken water, and land ex- 
tending as fat as we could fee on our llaiboard bow, when carrying 
top-gallant-fails with a frefh gale, quartering at S. W. and large 
fwelling waves from the main ocean, right into the bay. 

Th e hurry w-c were in to exert our utmoft endeavours at this 
critical moment, may be judged from our dangerous fituation : we 
had our fmall fails to take in, and our top-fails to get down, before 
we could bring the lhip by the wind, to lay her head from the 
ncarclt breakers j and we had the main and fore-top- fails to clofe 
reef ; and the top-gallant-yards, &c. to get down, when we had 
not room to (land above a quarter of an hour upon a tack, clear of 
the breakers. This fo alarmed fome Englifli paticngcrs (and even 
•one of them who had been brought up to lea) that they all 
aftemblod in the great cabbin to prayers, which they thought was 
their only refuge for lafety but putting the lhip in flays, whic h lhe 
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^"outTf re ^ u ^' anc ^ tnen wearing her round, by box-hauling, as reprefented: 
Mouflt'l in the two figures, pliitc the 7th, frightened them horn prayer, and 
bow'wc tnc y a ^ canic u P° n deck, thinking we were running the lhip on 
panat'ed fhore. We thus managed her by box-hauling; and as loon as we 
hauiUig. perceived the lhip cealed from coming about 111 flays, we hauled 
the fore Ihcet cloie aft again, trimed the head-fails flat whilft the 
fails were lhaking, and hauled about the main and main-top-iail, 
the fame as if the lhip had flayed ; then hauled up the mized ~nd 
kept the helm hard a lee, as reprefented by fig. 2, in the fame 
plate j by which the lhip getting great Hern-way,, turned fhort 
round upon her heel, till lhc filled the main and main-top-fails the 
right way : we then fhifted the helm hard a- weather, when the 
lhip got head-way with the fails trimmed, as reprcll-nted by fig. j , 
which brought her readily round, with little lols of ground : and 
by thefe means, in about twelve hours we turned to windward lb 
far off the lee fhore, as reprefented fig. 3, and fo as to weather the 
Lizard ; where, to prevent fuch dangers at that place as we tlun 
narrowly efcaped, they have fince erected light houfes ; for which 
they have my thanks, and in my opinion dtierve the thanks of the 
public. The like public thanks will be due to whoever may be 
inftrumental in getting a diilinguilhable light or lights on Holy- 
head, to prevent as much as polfible fuch fatal lofles as have often 
happened in Canarvon Bay, occalioned principally by the ebb tide 
taking Ihips on the larboard bow, in St. George's Channel, when 
fleering from Tulker for Holyhead, and which fheers them in- 
fenfibly into Carnarvon Bay, if the tide is not properly allowed for 
as before mentioned. 

That a lhip failing againft a tide or current, which takes her 
on cither bow, is the caule that alters her courfc, muft be evident to 
every one who knows that when a lhip is failing with a leading wind 
in a narrow river or channel againft a ftrong tide or current, 
it requires nice fteerage right again fit he ftream, to keep her in a 
fair way ; for if the flream is fuffered to take her on tne flarboard 
bow, fhe will foon lheer upon the larboard fhore ; if on the lar- 
boad bow, upon the ftarboard Ihore, ccc. fo that the lame caufe 
will have the fame effecl: in all narrow feas, or channels, in pro- 
portion to their breadth. Where the tide or current runs flrong, it 
may be highly necefiary in the night or thick weather, to en- 
deavour to fleer right againft the ftream, whilft it runs againft the 
lhip, as circumftances may require, to keep the lhip in mid-chan- 
nel, or in a fair way till day-light, or until the weather is fb clear 
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On getting a PILOT on board in bad Weather at SEA. 

at to permit us to fee the danger at a fuflicient diftance to run 
a crofs the ftream, boldly, for the land, to find the Ihip's real 
fituation ; which may be a means to avoid fuch dangers as above- 
mentioned, and to proceed forward witli more fafcty. Proceeding 
in this cautious manner, is efpecially neceflary in St. George s 
Channel, where the tides run lo ftrong, that when a fhip happens 
to enter it, at the firil part of either flood or ebb, if the land can- 
not be fecn clear enough to make proper remarks, the tide may 
make vail alteration in the intended diltance to be run, as well as 
in the courle j by which people's judgment is apt to be nulled; 
and they take one place for another ; which has occafioned great 
lofs and damage, to my knowledge. 

Therefore after a night's run in St. George's Channel, if the 
land you happen to fall in with appears dubious, to avoid any bad 
contequence that may attend a miitake, no pains mould be fpared 
to get a certain knowledge of it. At the clearing up of a fog, I 
have been obliged to fend a boat on more to inquire what had it 
was that we found ourfelves fo near to, and was lurprized after- 
wards to find it was a part of the Ifle of Man; and we mould not 
have known it without this trouble : fuch great alteration does the 
different ftate of the atmofphere fometimes make in the appearance 
of land. 

Now let us fuppole a {hip arrived &fc to where flic is obliged 
to take in a pilot : if Ihe is to be boarded from a Hoop, fchooncr, 
or hoy-rigged veffel, under fail at fea, in bad weather, it may be 
dangerous, and is often attended with damage, if not properly 
managed j therefore it deferves notice. 



On getting a PILOT on board in bad Weather at SEA. 

TH I S is fometimes attended with fo much danger, that the 
Pilots belonging to Liverpool, rather than run the rilk of 
boarding a fhip from their own Jloop, fometimes go no nearer to the 
ihip than to have a fmall rope thrown to, or veered a ftern, to 
them, which they make fafl about the Pilot's body under his arm- 
pits ; he then goes overboard into the fea, when as near the fliip 
as they dare venture, and he is hauled on board the fhip by the 
rope. 
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It is a bad and common practice, in many (hips, when the 
Pilot's veflel has got near them, to lay the fhip to, with the helm 
a lee ; and to let her drive with the main or fore- top-fail a-back ^ 
thinking they may be boarded by the Pilot's veflel without danger. 
But no lenfible pilot, that knows what would be the conlequencc, 
will offer to board at fuch time, whilft the flap lies to. But if an 
unexperienced Pilot boards a (hip upon the weather quarter (which 
feems much the bed for the puipote) the fhip then heeling to lee- 
ward, keeps the yards, marts and rigging clear from getting en- 
tangled Yet it is well known from experience, that k is more 
difficult to board to windward than to leeward ; and that a ftroke 
by a wave from a fmall veflel againft a large one, will do much 
more damage, than a ftroke by a large veflel againft a fmall one ; 
becaufe the large veflel refifts, and does not give way to the blow 
of the fmall one, which fmall one would yield and give way to a 
ftroke from the large one, in proportion to the difference of their 
weight : for which reafon, a fhip fhould always be boarded pn the 
lee lide ; but to do it whilft (lie lies to, is attended with too much 
danger to rifk, when the (hip has any motion from the waves ; 
for the helm being a lee, the fhip may get fternway, and fall 
round off from the wind, whilft the Pilot s veflel is boarding] 
which may occafion great damage ; and for want of a ftern rope, 
1 have known rowing boats, when boarding, get a-thwart the 
haufr, and fink at fuch times. 

The beft method for this purpofe is, when the Pilot's veflel 1 is 
got near, (but ftill far enough to windward) for the fhip to fail 
right forward, about a point from the wind, with the after-yards 
braced fharp up, the main-yard aback out of the way, and fail 
enough, efpecially ftay-fails, to keep good head-way upon the 
fhip, the more the better, fo that (lie has only a little lefs way 
than tlie Pilot's veflel, which may moot up under the (hip's lee 
quarter, where a Item rope, and one paffed aft from clofe forward, 
jhculd be ready and thrown to them ; by which they may tow and 
ftccr their veflel clear from damage under the lee quarter, flickered 
by the fhip from the waves ; and may watch for a fmooth (l-a, 
and flicer to the fhip, at pleafure, to board the Pilot, and fheer 
clear again with the leaft rifk pofiible. 
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SHIPS fliould have fkilful Pilots, to take care, when among 
dangerous rocks and fhoals, to keep clear of them. A Pilot \s 
qualifications Ihould, as much as poiiible, be every way equal to 
the dangers and difficulties that attend his navigation ; and he 
fhould know where the Ihoals extend to a great diltance ; where 
the channels are narrow, intricate, and (hallow ; and where and 
when expofed to dangerous waves, where life, as well as property 
are at flake. None fhould be admitted to take upon them this 
important charge, but fuch as, from experience and practice, can 
give a ready verbal account of the courle and diltance from one 
place to another ; the flowing and fetting of the tides j depth of 
water, land marks, buoys, beacons, lights, &c. And ihould not 
only be feamcn enough to work and manage a lhip to the belt; ad- 
vantage in fine weather, but capable, when in difficult fituations, 
to form a right judgment of what is heft to be done for lafety, and 
what can reafonably be cxpc&ed for the people and the ihip to do 
on every occafion. 

The befl and mofl dexterous Pilots for working and managing 
fhips in crowded, narrow, or dangerous channels, are thofe at 
Tinmoutb haven ; who, from much practice by having fo many 
large collier fhips to pilot in and out, (as mentioned page 129) are 
more expert than any other people that I have feen ; and they take 
remarkable pains to get the (hip fleered to their mind ; they look 
out fharp, and cun the helmlinan loud and quick, and make him 
aniwer and move the helm as the occalion may require, to coun- 
teract as much as pofiible any motion of the waves that may 
make the lhip deviate, either way, from her intended track. And 
when they turn to windward into the harbour, they likewifc oh- 
fervc with great attention, and cun quick, to keep the lhip fairly 
full, by the wind, with the mainfail let, to make her more lure of 
flaying, and with good way upon her, to make her work the 
better. And when they come to, where there is not room to turn 
to windward, they take care to lay her head the right way, brail 
up the courfes, and drive to windward with the tide, even where 
they have little more room than the flap's length. 

But when or where a Pilot his found defective in fcamanfhip, 
or capacity to judge and act with Ikill and prudence, on difficult 
or dangerous occalions, it is certainly the duty of the commander 
and proper officers to be upon their guard, and not to give up their 
judgment and themielves implicitly to a Pilot, of whole conduit 
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they have no aflurancc ; which has, to my knowledge, occafioned 
great damage and fatal lolles. 

Thrrefore when a Pilot's capacity is not known, hi* 
behaviour, in management and defign of proceeding, fhould be 
noticed ; and he ihould be treated with more or lefs confidence, as 
his conduit feems to deferve. And when it plainly appears that 
his conduct cannot be depended upon, then felf-prefervation, the 
firft law of nature, makes it a cafe of neceflity and point of duty 
for the commander to interfere with the Pilot, and to truft to his 
conduct no farther than is confident with fafety. He ihould not 
be afraid of that falfe common notion, that if a commander of a 
/hip interferes in the Pilot's duty, he makes himfelf anfwerable for 
the confequence of the infurers : it is quite otherwife ; for the 
infurers in lure the commander '6 conduct ; therefore, inftead of 
being blamed by the infurers, he certainly deferves their thanks for 
endeavouring to prevent lofs or damage likely to be occafioned by 
the thoughtlcfs blundering Pilot who has fallen to his lot ; which 
has been my cafe, and wc had a very narrow efcape. 

But Pilots, like other ranks of men, mud be allowed to have 
different capacities and difpofitions ; and according to their practice 
they mud be more or lefs capable of their duty j confequently, 
among the many, there muft be a variety of good, bad, and in- 
different. Yet the refpectable character of a Pilot on the whole, 
entitles them to be treated with all the regard and encouragement 
their ufefulncfs deferves. When a Pilot proves deficient in his 
aduty, and a better is not to be had, it is certainly belt to make the 
moll of him, and to endeavour, by all poflible means, to help and 
advife with him, with temper and candour, what may be thought 
beft to be done according to circumstances : and if his fpirits ap- 
pear to fail him in a dangerous paflagc or fituation, and no remedy 
left but to go forward, he ihould then be cheered and encouraged 
to keep up his heart, and not to let fear, nor intoxication with 
liquor, get the better of him, which may be equally of bad con- 
sequence. 

But the moft danger is from thofe inconfiderate and unex- 
perienced Pilots, who fuppofe a (hip may be managed and con- 
ducted with equal cafe and fafety among ihoals, as their own fmali 
vefTcls to which they have been accuftomcd ; therefore, they think 
there is no occaiion to wait for the tide, the day-light, or clear 
weather, but to puih forward at all hazard, though it may be 
iuch weather that no lights, marks, buoys, or beacons can be fern, 
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nor dangerous fhoals guarded againft, by a compafs courfe, nor by 
the lead, at a iutficient diftance to keep clear of them. 

I had the experience of a Pilot of this fort, who wanted to 
run in the night amongft the fhoals, when nothing could be feen 
for a guide to keep clear of them ; therefore I oppoied him till 
day-light ; when it blew frelh, right upon the ihore ; with driz- 
zling, hazy weather, lb that we could not fee a mile before us : he 
prefied me very hard to bear away and fet fail : I reafoned with 
nim of the danger ; and would not confent till wc had a confuta- 
tion of the officers. He was told of the great riik there was in 
running upon a lee-more in fuch bad weather, and that if we fell 
in at any great diftance from a fair way, he was to confider that 
the fliip was not to be worked and managed in little room enong 
fhoals, like the fmall velTel we had taken him from, &c. He 
anfwered^ " that the greateft danger was from oot running to get 
'* into fafety when we might ; and that his life was as dear to him 
*' (having a family depending upon it) as any of ours could be to 
'« us ; and that if he could but fee any part of the land, or even 
*' the breakers, he could fteer in by them, to get. into {zftty." 

By the Pilot's perfuaiion, we bore away for our port; but with 
all the necefiary precaution poftiblc, to guard againft the ap- 
prehended dangers above mentioned. We ran belbre the wind 
under clofe reefed main and fore-top-fails, thinking we mould b& 
obliged to carry them by the wind, if occafion required to make 
the ihip work, or to keep clear of the lee-fhorc j the lower fails 
in the brails, being ready to fet on cither tack by the wind ; the 
anchors and cables all clear ; ak hands at their itations, looking 
ftiarp out and the deep-fea lead going. In fifteen fathom water, 
we faw land, and fhoal broken water, near a head, which were 
fliewn to the Pilot, alking him which way we fhould go now ? 
He pointed from the danger we were nearcft to ; but looking the 
way he pointed, nothing could be feen but broken raging waves ; 
we alked him what was then to be done, being in live fathom 
water : I perceived he was overcome with fear, and had nothing 
to fay, but left us to fave ourfelves as we could. Wc then brought 
the ihip round by the wind, and notwithstanding we were well 
manned, were obliged to get the main and fore Ihect aft, with the 
tacks not above two thirds down ; by which, under Providence, 
and the lhip's faft failing, we but juft cleared the breakers on the 
Jee-ihore ; which would by all appearance have proved our total 
■dcftri-.ctbn, if the fliip had been left to the conduct of the Pilot, 

who 
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who after this, as it is common with all fuch unthinking men, 
went, from a rafh confidence, to fuch extreme fearfulnefs, that he 
thought we could not poflibly get far enough from the danger wc 
had fo narrowly efcaped ; fo that when the weather cleared up, 
with a fudden change, and a gale of wind right off more, that 
put us under reefed courfes, we could but juft fee the land from 
the mail head. 

This Pilot's conduct ; and the many inftances of damage, and 
fatal loflcs that have been occafioned by rafh, imprudent, and 
defective Pilots ; prove the necellity that a commander may be 
often under, to interfere with the Pilot ; but it mould always be 
done in a calm friendly manner, to advife and afiifr. him in what- 
ever he may fecm deficient. It is but reafonable to fuppofe that a 
commander mould know the trim and properties of his ihip from 
experience, and what dependence may be put on her for failing, 
fleering, flaying, waring, or riding at anchor, &c. as alfo how to 
work and manage her on extraordinary occafions, in narrow and 
dangerous channels ; and lhouid form a better judgment what his 
fhip and crew can do, than a ftrange Pilot who may be a clever 
man, and know his bufinefe as a Pilot very well ; yet, for want of 
fuch experience, may be much inferior to the commander in 
working and managing the fhip ; and when this is the cafe, it 
(hould be agreed, for the Pilot to fliew the way and point out the 
dangers, whilfl die commander works and manages the fhip to 
keep clear of them ; which, in my opinion, may often contribute 
greatly to prevent misfortunes. But when a Pilot is known to be 
thoroughly qualified to work and manage a fhip as the navigation 
requires, then the commander has only to fee that the Pilot's 
orders are obeyed. 

Whkn fhips are going for fhoal flats, bar, or tide harbours, 
where lafery depends upon the height and time of tide, (which 
makes all hints or remarks from obfervations on the tides deferve 
fpecial notice) I will venture to give fomc obfervations upon them. 

On the TIDES. 

TH E tides, and the knowledge of them, are of fuch great 
and important advantages to our navigation, and efpecially 
. among our many fhoals, flats, bar and tide harbours, where it 

depends 
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depends entirely upon the certainty of the flow and time of the 
tide to proceed with fafety, that our utmolt endeavours mould be 
ufed to obtain the beft knowledge of the tides that is poflible, in 
all our tide and bar harbours that lie near the fea, by obferving 
and remarking the time, and how much they flow on an average, 
not only at full and change, but at the quarters of the moon, 
which is the time that the tides are at their greatcft deviation from 
the mean and common way of reckoning them : which, if made 
public, might contribute greatly to come «rt a more perfect theory 
ef the tides, as well as prevent the lofs and damage that may be 
occafioned by (hips running for our ihoal water harbours at a 
wrong time of tide, and being deceived by the old common 
method of reckoning the tides j which is very erroneous j efpe- 
cially at the quarters of the moon. Marking the time of flowing, 
at full and change, always to a point of the compafs, adds to the 
uncertainty of a (hip from fca finding the time of high water, and Damage 
which from experience I can fay has occafioned great lofs and d,,,> <. b r 
damage. I was in a IVeJl India mip, running for a bar harbour in « a" nS 
Ireland, by this erroneous rule j when, we beat off our gripe, ^"of 
rudder, and a great deal of the ftern-poft and after part of the tic- 
ked, upon the bar ; and had feven feet water in the hold, when 
we got into the harbour j and were obliged torun on ihore to pre- 
vent finking. At Liverpool, 1 have obferved lhips coming in, at 
neap tides, about the quarters of the moon ; when, inilead of 
meeting with high water, as expected by the common way of 
reckoning, they have found it about a quarter ebb ; Co that for 
want of water enough, they have often (truck, or come aground, 
and lain upon the bar, when lofs or great damage has often been 
the confequence. 

For thefe reafons, and at the requcft of my friend Mr. Fer- 
gufon, the Aftronomer, who with great labour and pains furnilhcd 
me with large fchemes, tables, plans, 6rc. relating to the tides in 
the year 1764, 1 began, and have continued to make obfcrv.itions 
on the time and heights of the tides flowing at the old dock gates, 
in Liverpool, which is about three miles from the mouth of the 
river, and the river fo broad and extenlive, that as a branch of the 
fea, no land floods or frelhes have ai>y effect, on the heights of the 
tides in the river, oppolite to the town ; and where the leaft flow 
of water, that 1 have obferved in neap tides, was nine feet at the 
dock gates, when iow water was jutt even with the lill of the 
gates, from whence are marks in the ftonc work, upward, 22 feet 

and 
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and a half ; from which the heights of the tides are taken ; bat 
although there are no marks below the fill of the gates towards 
the river, yet from obfervations made on the whole rife on fome 
tides, I have reafon to conclude, that in moderate weather, in 
proportion as the tides commonly rile above the ninth feet mark 
at the gates, they fall below the fill of the gates ; and that the 
four feet and a half mark is near the half flood mark, let the rile 
be what it will, though it does not agree with half the time of 
flowing or ebbing of the tides. 

But to obferve more exactly the whole rife of one of our mid- 
dling tides, I had a board fixed upright at low water in the river, 
marked with fix inch marks, each foot, and high enough to ob- 
ferve by, till the tide reached the dock gates ; and then remarked 
A. n>i«i- the time it flowed to each foot the rife or* the whole tide, which 
ni«fyo£was 22 feet and a half, from feven feet below the dock gates, to 
fcm-d. t h c j - f cct ar ,d a half mark at the gates, in five hours fifty 
minutes. The firft half tide rofe in two hours forty minutes ; but 
the next to high water was three hours ten minutes : fo that the 
firft half tide rofe in fifteen minutes lefs time than the laft ; and it 
fell again to the half flood mark in about fifteen minutes lefs time 
than it was in rifing. But the flack tide at low and high water, 
muft be allowed to account for part of thefc irregularities. It 
ebbed the tide before, (as I judge it does moft commonly in mo- 
derate weather) fix hours thirty minutes j which, added to the flood, 
five hours fifty minutes, makes twlve hour twenty minutes. The 
twenty minutes difference in time between thefe two high waters, 
agrees with a tide table that is calculated and publiflied here yearly 
by Meflrs. Ho/ Jens : the benefit of which will be mentioned hereafter. 
thcwavt$ I had the above tide drawn into a fcheme, dividing the feet 
ofthuuic. the water rofe and fell, by the minutes of time. The wave of 
the tide, as it may be called, formed a curve near the parabolic, or 
the range of a bomb fhell (only fpread out at the bottom) as the 
firft and laft half foot in flowing took about thirty minutes, varying 
by degrees faftcr and flower to half tide - t when, it flowed the 
The tides fefoft* a f 001 m ahout ten minutes of time. 

flowing The old method of reckoning the tides, by mean or equal 
«Th P a difference of time, or the bearing of the moon by the compafs, 
tide clock. f r om full to change, has been found very defective. I had a lide 
clock made, that was planned by Mr. ¥ergiifon> to mew the time 
of tide by this rule. I kept the clock going as near as I could do 
to folar time j and what proved very remarkable, was, that at the 
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Quarters of the moon, when it was really high water by the tide, 
the clock commonly mewed only three quarters flood ; To that, Tides 
from the full and change, to the quarters of the moon, the time Jjjjj^ 
of high water commonly loft near a quarter of a flood, or above in prol- 
an, hour from regular time. m?w» te 

Many laudible attemps have been made to fix eafy rules to<*'fc">cc 
agree with the deviations abovementioned ; which, it muft be nation^" 
allowed, would be a great improvement in reckoning the tides : 
yet I have learned from experience and obfervation, that, to come 
near the truth, nothing lefs will anfwer than calculating the at- 
tractive powers of the moon and fun, according to their diftanccs 
and fituations from us ; which makes a great difference, and brings 
on both fpring and neap tides fooner or later, and alters their 
heights,, as well as the times of high water. Even at full and 
change of the moon (the only ftated times) they will vary fifteen 
minutes, though all proper allowances may be made of two 
minutes of time for every hour the full or change happens to differ 
from the ftated time of high water. 

As we move round the fun, and the moon round us, in ellip*- 
tical orbits ; and as the moon's motion is fafter or flower as fhe is 
nearer or farther from us, (which is reckoned to be about 34,000 
miles nearer to us. when in her perigee, than when in her apogee, 
and thirteen days and a half in going from one to the other) that 
makes the high and low tides conftantly vary accordingly ; und 
this feems to me to make about a fixth part difference in the 
height of the tides from what they may flow in common ; which I. 
reckon to be about twenty eight feet, the whole flow of our common 
fpring tides, when we have about eighteen feet at the abovemen- 
tioned dock gates : but when the moon happens to be in her 
perigee at full or change and great northern declination, then we. 
have about twenty one feet at the gates. When this happens at the 
quarters of the moon, inftead of twelve feet, as is common at neap 
tides, we have about fourteen feet at the gates. And when it hap- 
pens at equinoctial fpring tides, we have about twenty two feet at the 
gates ; and the neap tides are low in proportion, if the moon hap- when At 
pens to be in her apogee. And what is very remarkable, thatj]j^" d ' 
from. about, the tenth of May to the tenth of November, the night mtr» r» 
tides that flow from fix in the evening to fix in the morning, run h '* heft - 
the higheft ; and from the tenth of November to about the tenth 
of May, the day tides run the higheft and this difference often 
amounts to eighteen inches. 

A a When 
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Why the When the moon happens to be in her perigee, at the quarter*, 
ami r.c-ip it makes high neap tides, as before oblerved ; the fpring tide* 
come following, put up early ; and the higheft tide is often on the full 
f.H r, cr or or change day. But when the moon happen* to be in her apogee, 
at the quarters, the following fpring tides are late in putting up, 
and arc not at the height till the third or fourth day after the full 
or change ; and all the other intermediate tides arc influenced in the 
fame manner, according to the moon's diftance and (ituation, and 
as the is going farther from, or coming nearer to us, in her orbit; 
all which defcrve notice on many occalions ; especially when there 
may be a doubt of a fhip's having water enough to anfwer her 
pur pole. 

The times of the tides flowing, and the progrelTivc di (Terence 
™niv[-°* °f tm ' e between one high water and another, are likewife obedient 
difference to the laws of the fame powers. For when the moon happens to 
"imc h nf De in her apogee at the full or change, then her motion in her 
the ti.ks orbit is Howell ; fo that for five or fix tides, afterwards, the pro- 
OW nS grefiive difference of time between one tide and another is only 
about fifteen minuets, till they lofe about an hour from equal 
time ; then they alter nearly to equal progreifive time of twenty 
five minutes, each tide, to the quarters, when they flow about 
four o'clock, whether the quarters arc long or thoxt, almoft za 
near a ftated time as they flow about eleven o'clock at full and 
change. After the quarters of the moon, the progrefiive time of 
flowing begins to incrcale forty five minutes each tide, till they 
fetch up the loft hour, and come up to equal time about fix tide* 
before the full or change; which fix tides only agree near with the 
abovemcntioned tide clock, differing each tide about twenty five 
minutes till the full or change, when they begin to make their 
deviations a sain as above defcribed. 
noiwi BtT ^ e in S cruous mathematicians MelTrs. Richard and George 
Tahiu ' HcUeu, from obfervations here, and fome at Bri/to/, have formed 
w the a theory and accurate method, whereby they calculate and nublilh, 

tunc and J, \ • t i t • i ' /- . 

j-.ei^itof yearly tide tables, lo fhew not only the time, but the height of the 
fluVh's.* tu ^cs flowing at Liverpool old dock gates, which I can fay from 
experience agree furprizingly near to obfervations. Therefore I 
take the liberty to give the principal part of the prelate to the 
tide table for 1773. 

<« A PERFECT theory of the tides, and an accurate method 
" of calculating them, has been greatly wanted in every age lince 
4< navigation was firit pia&ned ; and, though induflrioufly fought 

«« after 
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after, has hitherto baffled the refearches of the moft learned. 
44 And as their theory has hitherto remained defective, Co their 
44 methods of calculation, founded thereupon, have fuceeded n« 
'« better ; for, as I am now fumilhed with about 3000 obferva- 
** tions made upon the tides at Liverpool, and 360 at Briftol, with 
** which I can compare my own, and all other methods of cal- 
*' culation, I think I may venture to affert, that all the method* 
44 given us in books of navigation, and all the tide tables inferted 
44 in our almanacks, are very frequently fubject to the error of an 
44 hour, and many times as much more ; except that of Mcnjisur 
44 de la Caille, which yet is often liable to an error of forty minutes, 
44 as any perfon will find who takes the trouble of making a 
44 fufficicnt number of obfervations. 

44 Indeed no perfon can expect it mould be othcrwife, who 
44 confiders that Monfeur de la Caill/s, and all other methods (ex- 
44 cept that of Monjieur Cajfini, which in truth is no better) 
44 depend entirely upon the moon'* age, or her diihnce from the 
44 fun ; without reguarding the different diftances of either the fun 
" or moon from the earth, their declinations, the latitudes of 
44 places, or any thing elie that affects the tides. 

" Thus deficient arc all former methods in computing only th* 
44 times of high water; as for the heights, the calculation thereof 
44 has never before been attempted by any one, that 1 know of ; 
" though they arc, as I apprehend, equally necelfary ; for of what 
44 advantage can it be to the feaman, to know when the tide, will 
44 be at the higheft, if there will not be, at that time, depth of 
44 water fufficicnt for his purpofe ? Indeed it would be of no more 
44 fervice to know that there would be depth enough of water, 
44 unlefs he knew at the fame time, when to expect it. But to 
44 know what height the tide will rile to, and at what time, muft 
44 contribute greatly to his fecurity : and is it not abfblutcly 
44 requilite, that a tide table fhould inform him of both thefc ? 

44 If any perfon fliould think proper to compare this table with 
44 his own obfervations, he ought always to fet his watch right im- 
44 mediately before, by fome good fun dial j for Jthcfe calculations 
44 are made according to folar time. 

44 And if the watch can be thus truly regulated, I doubt not 
44 but that they will be found to correspond very nearly with the 
44 obfervations, as this table is compofed with the fame care and 
44 cxaclnefs as the laft, I having had the alUftance of Mr. Bryan 
44 Waller, through th« whole work. 

A a 2 44 Indeed 
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«« Indeed it cannot rationally be expected that any method of 
computation can perfectly agree with the tides, becaufe they are 
*« lubject to various alterations from the wind. Yet notwithftand- 
«« ing all the irregularities caufed thereby, the heights given in the 
" lalt tide tabic, have agreed with the obicrvations (upon an 
" average) within feven inches; and the times within five minutes.'* 

GEORGE HOLDEN. 

Adrai^ Notwithstanding gales of wind affect the tides, I ob- 
thrfc tide ferve it is more in height than in time, that they are made to differ 
ubic». from thefe tide ttbles ; and then an allowance may be judged of 
according to the ftrength or velocity of the wind blowing for or 
againft the courfe of the flood tide (which here blows from the 
fouth weft quarter) and, which we may fu;>pofe, may incrcafe the 
height of this tide above the theory, about an inch for every mile 
of the wind's velocity above a frefli breeze of about ten miles an 
hour ; and may decreafe the height in proportion as the wind 
blows from the North Eaft quarter. 

So that thefe tide tables mull certainly be of great utility to all 
that are concerned in the time and height of the tides flowing; and 
from their height, may judge of their velocity, which, I reckon, 
oppofite to the town, is at the rate of about a mile an hour for 
every fathom it flows up and down, and that is about two and a 
half at common neap, and about four and a half at common fpring 
tides ; and there is feven feet more water on the bar of the com- 
mon channel, than at the old dock gates, and about twelve feet 
water at half tide, at all tides, both neap and fpring tides ; fo that 
by the tide table, it may be judged when fhips will have water 
enough to get into the river, and into the dock with fafcty : as alio 
how to birth them according to their draught of water, not only in 
the wet docks, but in the graving or repairing docks ; which are 
of different depths, that they may have water enough to get out 
as well as in. And the tide table is thought to be of that impor- 
tance to our Pilots, that the laws for regulating the Pilots, make 
it a penalty of five pounds for a Pilot being without a tide table, 
and a watch kept to lolar time. 

I hope therefore thefe tide tables will meet with all the en- 
couragement, that the author's ingenuity and labour deierve, to 
continue their publication, till time gives them a fair trial how 
near their theory agrees with our fhoally, dangerous ports or places, 
the iafc navigation of which depends upon knowing the certainty 
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of the time and heights of the tides flowing ; which may be a ™ c jn , t 
means to recommend l'uch tide tables to be tried and ufed ii 1 pro- diftancc 
portion to the advantages that may be experienced from them. £ n ^ f ^ 
But till time brings this about, the only method to judge when the for the 
tides will be higher or lower than common, is, to attend to the JJ;|f ht 
moon's diftance, being near her perigee, or apogee, and declination, Armgtk 
(as before mentioned) which are remarked in the nautical or ty^' 
White % almanacks j and mould be in all our navigation books ; 
where the flowing of the tides are remarked. We mould make 
an allowance, when a ftorm of wind happens to blow near to or 
again ft the direction of the flood tide ; which I have obferved to 
make an alteration of about three feet in the height of the tides, To make 
when I judged the wind to be blowing at the rate of about forty- f^™"'* 
five miles an hour. I cannot perceive, as has been imagined, that wind he- 
the tides are affected when our neighbouring worlds are palling "^[^ °* 
near us on the lame ilde of our orbits, as mentioned in page 121 ; tr>cfioo4 
or by the different weight of our atmofphere, as (hewn by the tldc ' 
barometer. And as I live fronting, and but fourteen yards from 
the dock gates abovementioned, (which open with the flood, and 
(hut at high water) whilft I am able to purfue fuch inquiries, 
ihould be glad of any direction, rules or hints, that might improve 
©bfcrvations on the tides, to make them more ufeful to leamen, 
Pilots, Mathematicians, Aitronomere, or Philofophcrs. 



On Ripplings or Races that run at the Edge of ftrong Tides. 

THESE waves rile perpendicularly, very quick j and run 
"in a confuted manner, in all directions ; and fall with jfa 
fwtft a motion up and down, as make, in fome meafure, temporary 
vacuums in the air, that interrupt the natural courfe of the wind ; 
which keeps a (hip the longer among thefe tumultuous waves, that 
tofs her about with fuch violent, confufed, diitrefsful motions, as 
immediately to ftop her way through the water, and prevent the 
power and action of the helm j and though there may be a frelh of 
wind yet make the fails flap to the marts, the (hip does little 
more than drive along with the race of the tide. Thcle races, 
therefore ihould, as much as poflible, be avoided, as dangerous ; 
especially to open veflels ; and as I have experienced, in paffing 
one in a lchooner rigged vellel, when we (hipped fo much water as 

nearly 
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nearly to fink us before we got through it. But, when a veffcl 
mujl pafs them, it is beft to do it with the wind large, to get the 
fooner through. I knew a {hip of 300 tons, that fell into one, 
off the iiland of VJhant - t by which they had their two boats 
warned off the deck, and loll; and which did a great deal of other 
material damage. 



On a SHIP at ANCHOR waiting for the TIDE. 

WH E N a (hip lies near fhoals me is to pafs or go over, I 
have known great advantages in obferving the (hoals at 
low water, and the flowing of the tide by the lead j and by com- 
paring thefe with the (hip's draught of water, they will help to 
form a judgment when a fliip will have water enough. 

Where different remarkable objefts and marks can be feea 
lind diftinguifljed as the tide flows up to them, and that may cor- 
refpond or compare with the height of water on the bar or thoal 
that the (hip is to go over, they ihould be remarked in the draught 
of the place ; as may be feen in the inftrudions at the bottom of 
the chart of the bay and harbour of Liverpool; where there are 
eight different remarks for that purpofe : but the belt method is, 
whece diftindfc fignals are made by colours, or lights, on £hore. 

Another remark, from obfervation, on the tides, defcrves 
particular notice here; that although the high and low water 
marks are always varying, yet the half-ttde-mark, three hours 
before and after high water, is very near the fame, when we have 
about twelve feet water over the moaleft part of our bar, in a fair 
way, in coming to Liverpool, in neap as well as fpring tides. 



On Buoys, Land-Marks, and Light-Houfes, to avoid Dangers. 

TH E real advantages and dhadvantages attending thefe im- 
portant objedts, cannot be known but by obfervations, to 
■aake fair companions and improvements of them. 



THE 
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TH E lighter and cheaper they can be made and kid down, 
to anfvver their important purpofes, the better. 
To begin with the Stones to which the b iovs arc moored. In- 
ftead of a large iron bolt, going quite through them, we only fix 
Leisifis in them, fiich as are ufed in hoifting up large ftones for 
buildings, run in with lead. The chains, for fake of lightnefs, wc 
make of a long cyc-bolt-link of eighteen inches, and a lhort oval 
link of fix inches, alternately. And the buoys, in (I cad of being 
all made in the fhapc of Can-buoys, with wood battens and long 
.heavy iron ftraps from the collar acrols the broad end, (which 
makes them ride heavy and deep, and in cafe of any of the hoops, 
8cc. giving way, the buoy mult be ftripped from end to end) they 
are now found to ride much eafier, lighter and more buoyant, by 
having only a rtiort ftrong eye- bolt of about eighteen inches long, 
through a (olid piece of wood, formed like a cone, or conical cap, 
made like a dovetail, to fit exactly a deep chine of nine inches, 
made for the purpole, at the imall end of the buoy ; which is 
found fufficicntly ftrong, not only to ride with, but to bear 
fhips getting fou^ without injuring them, or their giving way. 
And as mips have been often loit by going on the wrong fida 
of buoys, they may be much better diftinguiihed from each 
other by the Ihape of their upper ends, than by different 
colours. 

Therefore, fuppofe it was made a rule in going to all ports, 
to have Can-ended- buoys, to be placed on the /iarbxird hand, and 
Cajk-ended-buoys on the larboard hand; which varieties, I can fay 
from experience, maybe perceived at a good diftance; not only 
from the lhapc of the buoys, but, the Can-boy, from its broad, 
heavy end, fwims moftly upon its fide j while the Cailc-cnded- 
buoy, being fo much narrower and lighter at its upper end, fwims 
much more upright and buoyant in the water ; which will direct 
on which hand they ought to be palled for fafety. 

We have alio fimll buoys about three feet long, with fmall 
ftones and chains in proportion, lhaped as above, called ihifting 
buoys ; to be laid and fhifted to dangerous ihifting fpits of fand 
that come a dry, and as other occafions may require. As to 
diftinguifhing buoys by the colours of black and white ; I think 
thele colours are difficult and very uncertain to be perceived in the 
different ftatcs of our air; and white buoys are bad to be fcen 
among broken waves. From many trials I have made of all the 

principal 
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principal colours, red the moft ftriking, and befk to be Teen oft 
Buoys, as well as Laud-Marks, 



On LAND-MARKS and LIGHT-HOUSES. 

THOSE that are for leading marks to avoid dangers, and to 
be erected near the fca lhore for this important purpofe only, 
fliould be made to differ as much as poffiblc in appearance from 
©ther common buildings. And if there are Charts of the place, 
their likenefs mould not only be laid down in minature, in their 
real fituations, with compafs lines of direction leading to them ; 
but alfo in large figures, with their heights in feet, in vacant parts 
of the Charts ; that ftrangers may know them, and their intended 
purpofe the better ; as is done in our Charts of Liverpool ; and 
where the fronts of the land-marks, towards the channels, are 
painted black, read and u bite, in large divilions, that they may be 
the more furely diftinguillicd in the different ftates of the atmof- 
fhere and weather* 



Os LIGHT-HOUSES in GENERAL. 

AS many valuable lives, and great property, often depend 
upon the certainty of feeing thefe lights, at a furhcient and 
proper dulance, no pains or expence fliould be fpared to make 
them as perfect as poflible, to anfwer their deligned purpofe i 
tfpecially where there is a fufficient fund allowed to fupport them ; 
©r where the increafe of trade or (hipping make large profits ariie 
from them. It well deferves the attention of the public, to get 
©ur light-houfes improved upon the bell plan, for the greater 
fafety to fliipptng, and confequent advantages to all concerned 
therein. 

„ It is well known, from reafon as well as experience, that an 

•untYof open coal nre light, expoied to all winds and weathers, cannot be 
)iid I/' 6 ma< ^ c to ^ urn an( ^ mow a conftant fteady blaze to be feen at a 
fufficient diftance with any certainty ; for in ftorms of wind, when 
lights arc moft wanted, theie open rires arc made to burn furioufly, 
and very fooja away, lb as to melt the very iron work about the 
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grate ; and in cold weather, when it ihows, hails, or rains hard, 
the keepers of the lights, not caring to cxpofe thcmlllvcs to the 
bad weather, are apt to neglect the lire till it is too low, and then 
throw on a large quantity of coals at once, which darkens the 
light for a time, and till the fire burns up again ; and in fome 
weathers it mull be difficult to make them burn with any bright- 
nefs. And when they are iuclofed in a glazed clofe light-houfe, 
they are apt to linoke the windows greatly, nor do they afford fo 
conltant a blaze as oil lamps, with reflectors behind them, which 
we have adopted at Liverpool. 



On Light-Houses, with Oil Lamps, and Reflectors. 

JT is well known from experience that our common ftreet Adv.™. 
lamps, when the oil is good, will burn a long winter's night of o( 
lixteen hours, without any attendance, and con fume but very little lights, 
wick; which plainly proves them the molt certain, conltant, Heady 
and uniform lights, that can be ul'cd in light-houfes, to direct 
Shipping in their paflage through dangerous and narrow channels, 
as at Liverpool ; which being lituated in a deep, dangerous bay, 
with lhoal land banks at a great diltancc from the Ihore (as may 
be feen by the Chart) lies open and expofed to the mod current 
ltorms of welterly winds, and to ltrong tides, which raile high and 
dangerous waves; and which occalioned many great and fatal lolles 
before the year 1763 ; at which time four light-houfes were 
erected ; two large ones, called the lea lights, leading through the 
channel out to, and in from fea, till the two lcller Hoylake lights 
are brought in a line that leads into a very good road -Head to lie 
in, till it is a proper time and tide to proceed to Liverpool \ as 
may be feen by the Chart. The lories have been very few in com- 
panion to what they were before thele light-houfes were built ; 
which prove their great ule to the trade of this place for lafety as 
well as expedition, in getting out and in by them. They are built L!vfr . 
from twenty five to one hundred and one feet high, as the fitna- 
tions and necefiity required; two of them being a great height ° Je! 
above the level of the lea, as the curvature of our globe requires, 
according to the rules laid down in feveral of our navigation books, 
which Ihould always be in proportion to the diltance of the flioals 
from the light -houlls, which Ihould be lb high as to appear and 
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be feen above the horizon from a (hip's deck at a fufficient diilance- 
without the (hoals, fo that her fituation may be known by the 
lights being open or nearly in a line, either to run in, or to get and 
keep the ihip off by them in a fair way, as the occafion of time 
and tide may require. 
L»mp«ft These lamps, and reflectors, as reprefented in plate 10, fig. i 
rcflcAors and 2, are fixed in the light- room, right fronting the channel, or 
ana fi«d! " nc 0I * direction for a fair way, and oppofite the middle of the 
window, which is high enough in proportion to the reflector, and 
extends in width, each way, as far as the light can, or may require 
to be feen. 

These reflectors are made, as near as can be, to the parabolic 
curve ; thus : draw a fet of parallel lines right a crofs the focus or 
center line j mark the focal diftance above the parallel lines, and 
take an extent from the focal diftance, to each parallel line, one 
after the other ; with thefe extents, mark each parallel line in its 
turn, from the focus or burning point, with dots on each fide of 
the focus line, to the extent of the dcfigncd diameter, and make a 
regular fweep from dot to dot, as reprefented in plate i o, fig. 3 ; 
by which method a form may be made, for the curve of a parabolic 
reflector of any focus or diameter, to have the property, when the 
fun's, or any other ray of light or fire come upon them in parallel 
lines they are reflected to, and crofs each other at the focus ; which 
makes the focus the burning point j and juft the contrary effect 
takes place, when a burning blaze of fire or light is fixed in their, 
focus, all the rays of light that fall upon them ace reflected right 
forward in parallel lines, with more or lefs power in proportion to. 
the luftre or brightnefs of the reflectors, which are illuminated fo 
as to look like a blaze as big as the reflectors themfclves, to people 
in that quarter nearly facing their axes, by the angle of reflection 
being equal to the angle of incidence. 

W e have made, and in ufc here, at Liverpool, reflectors of one, 
two, and three feet focus; and three, five and a half, feven and a half,, 
and twelve feet diameter; the three fmalleft being made ot tin plates, 
foldered together ; and the largeft of wood, covered with plates of 
looking glafs, fhaped as reprefented by fig. 1 and 2, plate i o, and fixed 
as near as can be to the abovementioned rules : the lamp or ciftern 
part is of copper, for the oil and wick behind the reflector, fo that 
nothing (lands before the reflector, to intercept the blaze from 
acting upon it, but the tube that goes through it, with a fpreading 
burning mouth-piece, to fpread the blaze of the lamp parallel to 
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the middle of it, juft in the focus or burning point of the reflector, 
as may be feen by the figures abovementioned. 

We have a feeding-can, with oil, to ftand upon the cittern of 
each lamp, to fupply the confumption of oil, and to keep it near to 
the level of the mouth of the lamp, near which is a little rim, to 
prevent any drains of oil along the tube to the reflector (as m y be 
feen in fig. 2,) which drops from the rim into a dripping pan that 
ftands below the reflector ; and if the cock of the feeding-can be 
turned to run too faft, to prevent an overflow of oil, there is a fmall 
hole, and a tube in the cittern, that lets the oil into a tin can 
ftanding below it. The lamps, like the reflectors, are proportional 
in their bignefs, to make a greater or lefs blaze, as the d ilia nee, at 
which they are to be feen, requires ; their fpreading burning parts 
are from three to twelve, and fourteen inches ; which makes the 
blaze the fame breadth, and burns higher or lower, according to the 
quality of the oil, on which the goodnels of the lights greatly 
depends. The wick is common cotton thread, fpun for the pur- 
pofe of lamps, and wound in lengths to fill the mouth of the lamps 
about a quarter of an inch thick ; and, as it con fumes, there are 
long mouth-pincers, adapted to the lengths of the wicks, to haul 
out the wicks through the tubes, as the occafion requires : they are 
fnuffed with a pair of (heers in one hand, whilft a tin box is held, 
with a little water in it, in the other, to receive the fnuflings, and 
prevent the danger of fire ; and they require to be attended and 
trimmed by their keepers, every three hours. 

These light-houfes, conftructed, kept, and fituated as above- 
mentioned, have flood the tell of a fair trial ; and great preference 
and advantages have been allowed them, even by their oppofers ; 
for fuch there always will be to new things ; commonly calling 
them new whims ; till time and trial confirm them ufeful im- 
provements ; which thefe are confefled to be by all that have feen 
them ; for in a dark clear night, the two fea lights (notwithftand- 
ing their height, and the curvature or roundnefs of the fea, as 
before mentioned, may be plainly feen when they are in a line 
with the horizon, not only from the deck, but from the matt head 
of a fliip, which gives the advantage to fee which way they are 
open, to bring them in a line in good time, either to keep the fliip 
off, or to run by them in a fair way, as the circumftances of the 
time and tide, prudently confidercd, may require. 

But it may be find, that thefe reflecting lights only fuit fuch 
places as require them to be feen only from one quarter of the 
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compafs ; which muft be acknowledged, though two of our lamps 
give a blaze twelve and fourteen inches fquare, and there is but 
little reflected light above three points of the compafs each way ; but 
then, it muft be allowed, that the blaze of the lamps can be feen as 
in common with other lights, above half the compafs, clear of ihe 
edge of the reflectors, which will illuminate the atmofphcre fronting 
them, fo as to add greatly to the light, even in that fituation. 
.j A light- house that may require to be feen above one half, 

hinufrKre-or 3-4ths of the compafs, may be fixed, upon this plan, with two 
tlTbe* or tnrcc reflectors; one to face each quarter* and to have the tubes 
fci-n for the lamps from one ciftcrn ; or to fcrve a parcel of fmall lamps, 
IhanViif w ' tn reflectors of four inch focus, and eleven inch diameter ; as 
round, reprefented in plate 1 o, fig. 4, 5 : which may be fet upon (helves^ 
in rows very near the window ; the upper row neareft •, and thofe 
Jampfand below, a ntt ^ c behind, to prevent thofe below from fmoking thofe 
nflcftors. above them : by fuch means the rays of light that would go 
towards the land or againft a dead wall, where they are not wanted, 
are reflected forward to add to the light that goes towards the 
(hipping, for which they are deligncd. 

But where a light-houlc requires to be feen equally from all 
quarters quite round the compafs, and lighted with a number of 
candles, or common lamps ; (as it is known from experience, 
that rays of light pafs and crofs each other freely in all directions, 
without any vilible interruption ; (it becomes a difputed point, 
whether reflectors, would be of any fervice. In my opinion a 
number of thofe hand lamps, with reflectors fet round upon 
fhelves near the windows, as abovementioned, would reflect many 
rays of light in a horizontal direction, clear of the fmoke, that 
would fall above and below the windows, and throw more light 
through the windows, with, than without the reflectors, from an 
equal quantity of lights ; but the advantage that would be gained, 
wants to be confirmed by experiment.* 

These hand lamps and reflectors were contrived to make night 
foffhipt Signals by lights, to be fet in the ftaircafe windows of our upper 
fea-light houfe, that fronts towards the town, in cafe of any 
W«° veu «l being perceived in diftrefs in the night, or when it is too 



• Thf.»r ha* lately been a Light-houlc ertcled »pon tfcc fmall roclta at the Sooth i 
St. <?<-*-?/■'» channel, detigned to be (ten all round the compaft ; with the oil cittern in the center, 
that fupplics four reflectors of $ and a half feet diameter as reprefented figuie J, plate the 10th,. 
and has the report of being a good Light-boufc aud being fcen all round, though the icfl<3ora 
•uly front the four quartern 
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dark, to fee the day fignals, which are reprefented with the light- 
houfe, fig. 6, plate 10, as they are printed upon cards to make 
them known ; and as they have given general fatisfaclion fine? 
they have been in ufe, and afford information of a greater numbcr 
and variety of different veffels than any other fet of fignals I have 
feen, I thought they deferved this notice. Befides thefe public 
fignals, feveral merchants have flag ftaffs erected at a little diftance 
from the light-houfe ; Co that when their (hips appear with their 
awn particular fignals, their colours are hoifted on their flag ftaffs, 
for their information. 

The fituation of this light-houfe is well adapted to anfwer all 
thefe purpofes,, from ftanding fronting the town and docks, at 
three miles diftance, upon a hill about 40 yards high above the 
level of the fea at high water j which makes it very confpicuous 
both from the town and at fea ; it being the firft object that ap- 
pears on more above the horizon, in a fair direction for this, 
channel, as may be feen by the chart. 

Bur to return to the hand-lamps and reflectors, as before- 
mentioned. I tried one of them with our reflectors of three feet 
diameter, and one foot focus* made and glafled as reprefented in 
fig, 1, 2, but it proved greatly inferior, though it might be feen 
at nine or ten miles diftance ; and on trying them with a common 
(hop lamp, with equal wicks, and fet in different windows of the 
ftair-cafe of the light-houfe that faces the town as abovementioned, 
I found the reflected lamp eclipfed the common lamp to fuch a 
degree that I could fee it, without ufing a fpy-glafs, at three miles 
diftance. Thefe (mail reflectors were only beat out of common 
tin j but if they were improved and made of blown quick filvered 
glafs, filver plated copper, or reflecting telefcope metal, as concave 
mirrors, and foldered all together with the lamp in a tin pan like a 
dripping-pan, (as reprefented in fig. 4 and 5) only witn the ad- 
dition of tin ftays behind the reflectors, to keep all together in 
handing them about; it is a doubt with me, whether a number, 
fet as abovementioned, would, not be preferable to our large 
reflectors ; for I have perceived from experience, that our large 
reflectors of one foot focus, and three feet diameter, reflect a 
ftronger light, in proportion, than our large reflector of twelve 
feet diameter and three feet focus. For the quantity of li^ht 
received upon any given furface, will decreafe in the fame pro- 
portion as the fquare root of the diftance from the luminous body 
u increafed, four, eight, and fixteen times lcls, &c. There ore 
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from all my experience and obfervations, I would recommend 
fmall reflectors of 1 1 inches diameter and 4 inch focus, made with 
what is now called Mudge's reflecting telelcope metal, as publifhed 
in the Philifophical Tranfactions, December 1777; ^y which I 
got one made and compared with one of the fizc and focus, in a 
nice manner, glafTed with fix fided quick filver glafs, which the 
metal one greatly furpaflld in fair trials. And thefe two fmall 
reflectors have been in ufe for lbme time, at a houfc built on the 
Point of Linos , on the ifland of jingLfea, for our Liverpool Pilot's 
(ration, who give a good report of it. 

Another great benefit I thought might rife from thefe hand 
Fxpwi- reflectors if they were brought to perfection j which was, that 
the a;? f in J>' c Hght-houles might be diilinguilhcd one from another, by hav- 
un« of ing different numbers of windows illuminated by them; but in .trying 
no°to*»p- experiments with two of them, fet in the firll and fecond flair- 
pear u cafe windows of the light-houfc already mentioned, fig. 6, they 
appeared, at three miles diftance, only as one light, though they 
were above ten feet afunder ; and they required to be fet in the 
firft and third windows, which are above nineteen feet afunder, to 
appear as two dillinct lights, at three miles diftance : which (hews 
how much thefe imperfect hand reflectors illuminated the atmof- 
j>here, and how nccefiary are experiments before new defigns of 
this kind arc put in execution. 

In light-houfes, where reflectors are defigned to be oifcd, and 
•the lights required to be feen at the greatcft diitance poftible, ac- 
cording to their high and low fituation above the level of the iU, 
the reflectors mould be made to ftand with their axes, or centers, 
pointing to the horizon ; but where they are only required to be feen 
at a fmall diftance to lead over a bar, or through a channel near 
them, then the reflectors mould be pointed to the mo ft: neceflary 
or moft dangerous place ; by which means the moft rays of light 
are reflected to where they are moft wanted. And from ex- 
perience we find, that plate ground glafs anfwers much the beft, 
both for reflectors, and the light-room windows : and the larger 
panes, and the lefs wood in the window frames to obftruct the 
vvirdow* light, the better ; and the windows that arc framed round or 
round c i rcu l ar » as WC N as tne light- houfes, ftand and rcfift the wind 
andVith much better than thole that are made flat by the octagon or eight 
gUWc- f otm ' 10 keep light-rooms as cleat of fmoke as poffible, 

commend I wouhl recommend a large opening in the centre of the conical 
cd * roof, with a nice cover, and a large vane to make it traverfe freely 
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with the wind ; the fpindle to be fixed to what is called the 
dragon, with it* point through a collar into a focket below it : for 
to. withhold whatever contrivance, or the beft materials that can 
make them moft perfect, as far as their fund which is to fupport 
them will afford, mould be looked, upon as an adt of great villainy, 
for the reafons given. 

Experience makes another remark here neceflary ; that- 
without there is a fmall vacuity made in the walls of light-houfes, 
for the wet to drain down, it will beat through, and rot the wood 
work. 



On Improved LAMPS for REFLECTORS. 

IT is a plain and obvious fadt with refpe<3 to reflected light, that^ 
the ftrcngth of it muft neceflarily be, in an exadt proportion to 
the brightnels and intcniity of the luminous body. Since the in- 
troduction therefore of what is called the Patent Lamp (which 
muft be allowed greatly to exceed all others in this important 
point) it is very natural to expedt, that the utility of our prefent 
lights, which have hitherto had very happy effects, may be ren- 
dered much more complete, by applying a burner upon the fame, 
principle as the Patent Lamp, before the reflector, in lieu of that . 
made ufe of at prefent. With this view, feveral experiments have 
already been tried, with a metal reflector of eighteen inches dia- 
meter ; and thole have fuggefted other experiments, which hold 
out ft ill more extennve improvements. We tried the effect of 
(hiall lcnlcs with fmall reflectors, which proved the advantage of • 
the principle, but could not get large lenfes of folid glafs made 
here, but got fome blown in the form of a piano convex, like a. 
bottle, and filled with ftrong brine to prevent their being broke by 
froft, which anfwered the purpofc to magnify the light, but the 
heat of the blaze of the lamp arid reflector broke them. 



THESE 



Mr. ROGER'S Improvements for Light-Houses. 



On Improved Glafs Refleftors and Lamps, with Solid Glals 
Lenfcs before them for Light- lloules. 

THESE improvements were brought to Liverpool by 
Mr. Thomas Rogers, whole adarefs was " Patentee for 
" ltained rerle&ors, 6cc." in London, related the hiftory of his pro- 
ceedings to the author as follows. 

The Trinity houfe in Lohd.n, very generoufly built a temporary 
light-houfc on Black Heath, to try experiments to improve hght- 
houfes, and after they had done very laudably, advertiled liberty 
to any other people to try experiments lor this important purpole. 

Mr. Rogers bein^ in the glals trade as abovementioncd, got 
rcfkclors blown in one piece ol glafs to their form, and by a nevr 
method filvered over the convex liuc without quick-filver, made 
them very bright good reflectors, and had what I call a large 
circular patent lamp three inches diameter, confeqnently the wick 
nine inches round, Hands at the focus of the reflector, and before 
it a plain convex lens of folid glals twenty one inches diameter and 
five inches and a half thick in the focus, which makes the light 
anfwer the principle of the Magic lantern upon an enlarged fcale. 

The firll of this improvement was ordered and put in ufe at 
one of the Portland light-houfes, next at the Hill of Hoath near 
Dublin, the report of them fecms incredible, and to very great 
advantage in hazy and foggy weather. And he is now putting 
them up at Waterjord light-houfe, and brought one of them here 
to Liverpool, and Iwid it tried in three different places to compare 
with reflectors made with plain pieces of looking glafs which it 
iii rpa fled. 

In the lafl: convention I had with him, his reflectors were but 
twelve inches diameter, he faid he would get them enlarged to 
eighteen inches, then he reckoned he would not lofc one ray of 
light from going through his lenfcs, which I hope will have a fair 
trial at our light-houfes here, where we require the moll perfect 
lights that can poflibly be got made, not only to be fecn at the 
greatcft polTible diltancc without our mod extenfive fand banks, to 
let lhips fee that they arc in a fair way, but to diverge to each fide 
as much as ncceflary, to let them fee when they are out of a fair 
way, which is the moll important, for lhips in a fair way, are in no 
danger in companion with thofe that are out of a fair way, as may 
be lecn by the charts of our Harbour. 

CIRCUMSTANCES 
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^CIRCUMSTANCES of times and places are Co variable, that 
V^>< no direct rule can be laid down for this purpofc ; yet ibi no- 
thing mould be faid to endeavour to prevent, as much as pofiible, 
running imprudent rifles at improper times j which has to my 
knowledge occafioned great damage, and many total and fatal loffes. 
— When both time and tide prove favourable to a mips iituation, 
it is then a point of duty, and highly commendable, to pulh for- 
ward with all poflible expedition to get into port. 

But when either the time, or the tide proves unfavourable to a 
(hip's fituation, then it is die duty of the commander to be upon 
his guard, and to act with prudent caution, as the occaiion may 
require ; and to confider and confult what ought to be done ; and 
not to be perfuaded even by a pilot to run at an improper time of 
tide, or in the night, or when it rains, mows, hails, or in hazy 
or foggy weather, when it is well known that neither lights nor 
any other objects can be feen at a furhcient diftance to keep clear 
of dangers j and where the lead, nor compafs courfe, cannot be 
depended upon for guides. At fuch times and under fuch cir- 
cumftances, and efpecially when the waves run dangeroully high 
upon the ihoals, the utmoft endeavours mould be ufed to keep 
clear of them till a favourable time and tide offer, to get into 
fafcty } and nothing but to fave a (hip from finking, or foundering,, 
in deep water, mould be a furhcient reafon for running farther, 
among dangers than there is a profpect of fcfety, whilft there is • 
any pofiibility to keep off from them. 



On Running for Liverpool at Improper Times.. 

TH E want of fuch prudent precautions and endeavours, as 
laft mentioned, has occafioned great damage, and many 
fatal loffes, in attempting at improper times to get into the port of 
Liverpool ; where the dangers are fo many and great, as to require 
not only a proper time of tide, but clear weather and day-light, . 
to proceed with a common chance for fafety. . Yet fuch has been 
the imprudence and folly of Pilots and commanders of mips, as to 
run for our dangerous crooked bar channels, when no guides could 
be feen, and no compafs courfe nor the lead could be relied 
on ; by which they have loft their mips and lives. And fome 
fatal loffes have been occafioned by fubverting the very advan- 
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tageoufly dcfigned ufc of our light-houfes, which arc to mew fliipt 
the way into Hoylake — a good road-ftead- — to wait for a fuitable 
time and tide to get through the dangerous channels into the river, 
or to get and keep a fliip in a fair way, to be ready to proceed 
through the dangerous parts of the channels, as the circumftances 
of the wind, time, and the tide flowing but a little after day-light, 
may require. 

But the great abufe and ill ufe made of thefe lights, have been, 
in running in by the two fea lights, with gales of wind right upon 
the more in the night ; and, in Head of running into Hoylake by the 
two Hoylake lights, as abovementioned, they have attempted to run 
through our dangerous Rock channel, where the veflel has been beat 
all to pieces, and nothing but the floating wreck has made known the 
Recom- misfortune,— no people being faved to tell the melancholy tale- — 
mcmifd which might have been avoided by running into Hoylake, or keep- 
Xifapro? ' n o onC » under fail, to windward of the fand banks, till the next 

and date ^ & 1 38 Z °^ ° nC °^ un *° rtunate ve ffels was ad- 

gffcr.' me vifed to do (when they boarded him) and which mould be the 
practice of all mips trading to the port of Liverpool, whilft it is 
poflible to be done. It is certainly better in a gale of wind to keep 
a (hip under fail to windward, though it may be troublefome, than 
to rillc riding upon a lee more to wait for a proper time and tide ; 
and efpccially at the S. E. buoy of Hoyle, where the mips lie 
openly cxpofed to fuch high waves from the fea, as often to break 
the cables th .t have been long foreign voyages j but if they hold, 
it prevents their heaving a head again ft the flood j and to fave tide, 
it is very common to cut or flip their cables, and run a rifle in cart- 
ing and getting the fliip fairly under way at fuch times in fo little 
room, without anchors to bring them up, as the occafion after- 
wards may require; which has often been the caufe of great 
damage, and always a certain expencc and rifle in getting the 
anchors again. 

All poflible pains mould likewife be taken by oblerving very 
To ob- nicely the marks on fliore, (as mentioned in the inflrudtions of the 
height of chart) to hit the proper time of tide according to the (hips draught 
the tide 0 f water ; for whtn the waves run hi 6 h, there may be as much 
mark* on danger in running too early, as too late, of the tide : for when 
a>oie ' the tide Jails Jail, a fliip foon ceafes from ftriking hard j but which 
Dan«rof flie continues to do all the time it Jlows, and may be drove out of 
™ to* tne k eft °f me channel ; for if a fliip ftrikes till flie lofts her 
tide." 30 head way through the water, flic is then left in a manner entirely 

to 
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to the power of the tide, wind, and wave6, which may prove of 
fetal confequence at fuch times, by driving her quite out of the 
channel as the water flows, as we have fandbanks detached from 
the main, which have very little water upon them at common 
tides j fo that a /hip (lands but little chance of beating over them, 
or the people of getting to the main, to (ave their lives, if they 
are obliged to quit her. 

In the fineft weather and fmooth water, it requires great care To ^ lrd 
to obferve and manage fo as to fall in with the (hoal parts of again* 
thefe channels at the proper time of tide, and to have a breeze of crofstide » 
wind to command the (hip and keep her in a fair way and from 
being carried by the crofs tides, that run over the fands, through 
the fwatches, and falfe deeps, out of the proper channels, in fpite 
©f a boat towing a head, without a breeze. It is therefore too 
dangerous to attempt pafling the channels in a calm. But where a 
ealm or bafling winds are likely to happen when pafling them, 
boats to tow, or the anchor ready to let go, mould be made as 
ready as pofiible, to prevent the (hip being carried on ihore by 
thefe crols tides ; which has often happened, and lufs and $reat 
damage been the confequence, by the tide walhing the fand from 
under her more in one place than another, that occalions her (train- 
ing and does much more damage than if the (hip laid on firm 
ground. 

What I think farther deferves particular notice on thefe oc- on 
cafions, is this ; I have feen many inftances of (hips, by running F own *' 
too early in the tide, having come a ground upon a fand bank, fand bank 
with the flood tide running very ftrong over it ; when, they havejj^^ 
let go the anchor to prevent the (hip driving farther on ; and, ™» 
though they have veered out a long fcope of cable, have been om ft. 
much deceived in their expectation to bring the (hip round with 
her head upon the tide to ride herj becaufe, (he drawing moil 
water aft, it hangs her by the ftern on the ground, nearly end on 
to the tide ; fo that the anchor feldom holds to bring her more 
than broadfide to the tide ; which increafes the drain, to bring the 
anchor home ; fo that lhe fwings and lies with her ftern, nearly 
end on to the tide, as at firft ; and drives farther and farther on 
with the flood as the anchor comes home, which may prove of 
bad confequence in many fit ations. Therefore I have often 
thought that this might be prevented, by putting a fpring or two 
upon the cable, with a rolling hitch, &c. to have two parts, one 
on each quarter, fo as to ride the (hip by the ftern, till the tide 
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a him to A° ws fufficient to give room to fwing clear of the ground ; and, a* 
riAe a mip the fituation may require to Iheer or caft her flern towards the 
Iicra. 6 deepeft water, by flacking or letting the fpring go on the fide 
deligned to caft her, to lay the ftrain on the fpring, and the helm 
on the other quarter, taking care that the cable is clear of the heel ; 
by which means a Ihip may be fwung, or ride by the ftern, clear 
of the ground, till their is water to fwing her, or till the tide is 
done, as the occafion may require. 

I have known Ihips get a ground, and receive great damage, 
by being catched in the narrow and (hoal parts of channels in a 

On fo s ^ ' anc ^ as are ' on ty ^ ow c l oua<s » or moift denfe vapours near 
n op " the lurface of the earth, I have heard of inftances, where, by 
going to the mart head, they have got light of objects for their 
guide, when nothing was to be feen from the decks ; and I re- 
commend this expedient, as worth a trial, when there is occafion 
for it. 

Having laid fo much on the Con/iruStion and Management of 
Vejels, in general ; I think it may be of fome ufe if I add a few 
obfervations on the conducting of them in time of fVar, fo as 
heft to provide for their fecurity, and the annoyance of the Enemy, 



On Letter of Marque SHIPS and Privateers. 

Til I S is a bufinefs that has, and, moft likely, always will 
be purfucd in this kingdom, in time of war with other 
trading nations. Ships, as well as armies, arc well known to be 
more or lefs powerful, according to their force, in proportion as 
the people are difciplined and exercifed in their duty. I have 
known our people vaftly at a lofs, both in privateers and merchants 
Ihips when a war has happened after a long peace. In the firft 
part of the war of 1739, I was in an JLaJl India Ihip of 32 guns; 
and a letter of marque /hip in the Jamaica trade; where our great 
guns and fmall arms were never exercifed, becauie none on board 
either lhip, knew how it was to be done ; which mi^ht have been 
the occaiion of the lofs of ourfelves and (hips, if we had happened 
to have fallen in and engaged with diiciplined fhips of equal force, . 
which, it muft be allowed, have greatly the advantage over ihips 
whole crews arc not diiciplined ; for even the more daring and 
brave they are, the fooner they are liable to fall into conlulion ; 
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and which our people are mod liable to, from being in general 
too eager to fight, and regardlefs of dangers from fuperior dif- 
■cipline or force, or any other difadvantages that may attend their 
fituation. This proves the necefiity that fome inltru&ions fliould 
be attempted for our letter of marque fliips and privateers, to pre- 
vent, as much as poflible, their fuffcring from their own ex- 
traordinary courage and bravery alone. Therefore, from the ex- 
perience of two wars, I mail endeavour to point out what I think 
may be of fome fervice in the beginning of a war, to fit them the 
better to attack an enemy ; or, being attacked, to defend them- 
felves in the courfe of a voyage, or on a cruife again ft the enemy. 

But I muit own this is a talk much more fit for thofe gentle- 
men who have had the experience of the late brave a&ions and 
improved difciplinc of our incomparable Royal Navy. And as I 
never had that advantage, I hope my defedls will be thought the 
more excufable. 



On Fitting out Letter of Marque Ships and Privateers. 

SAFETY, as well as fuccefs, in my opinion, depends greatly 
on the manner thefe fliips arc fitted out. Trading fliips 
ileiigned more for defence than offence, I would recommend to be 
made to look as big, powerful, and warlike as poflible, in order to 
intimidate; but privateers the contrary, to look as little and de- 
fenceleis, and conceal their power, as much as poflible, till there 
is a real occafion for it ; and then as fuddenly as poflible to make 
it known, to give the greater furprife ; which 1 can fay from ex- 
perience may often give great advantages. 

As to the fize and number of great guns; the dimenfions, 
ftrength, and properties of the fliip, (as mentioned from page 30 
to 37) fliould point out what Lhe will be able to bear without 
being too crank for a failing and a fighting fliip j and though it 
mull be allowed that the advantages in a fea fight are greatly in 
favour of the hcavicft fhot ; yet the many ftorms a fliip may have 
to contend with, in a winter's paflage, or a cruife in a turbulent 
ocean where the great guns may be often rendered an ufelcfs and 
dangerous incumbrance, by the waves running fo high, that no- 
thing but fmall arms can be ufed againft the enemy, fo a fliip 

fliould 
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fhould not be over-crowded, or over-burdened with too heavy 
cannon. 



On Improving Great Gun* and Carriages. 

IN order to remedy thofe great difadvantages which I have ex- 
perienced in the difficulty and great delay of getting our com- 
mon guns mounted on common carriages, and pointed to my mind 
on the objects aimed at, not only in merchant's (hips, but on batteries 
on more with the King's guns and carriages at Liverpool, where I 
had the command, (as rcprefented plate 1 1 . fig. 6.) I recom- 
mended to have our great guns caft with an oval knob on the top 
of the muzzle, with a fcore filed on it, and another on the breech, 
exactly parallel with the bore of the gun, fo as to make one direct 
fight to the object aimed at (as rcprefented fig. 7, plate 11.) and 
mounted on, what I call, a fwivel carriage ; which is not only a 
great advantage to a (hip in carrying her great guns with more eafe 
and fafety than the common carriage, but to the men in exercifing 
and fighting them ; which I mail endeavour to prove from reafoa 
and experience. 

Our late improvement, in the metal, calling, and boring of 
hght'gun* * ron can non, makes me recommend that they may be made (hort, 
Vnma\ an( * as ^8 nt °^ noetal as poffible to bear a fufficient proof ; which 
knob on not only gives proportional fafety and eafe to a fhip, in the times 
^uTre" 2 " abovementioned, but they arc managed and fought with greater 
commend fafety, eafe, and expedition, and will do fufficient execution at the 
cd * fhort diftance the bravery of our people makes it neccflary to fight 
our mips to the greateft advantage. 



On the Common GUN CARRIAGE. 

GREAT guns, mounted on thefe carriages to be ready at fea 
in time of war, are commonly carried either run out of the 
ports, or kept houfed, with their muzzles againft the fhip's fide at 
the upper parts of the ports, as reprcfented by one in letter D, 
plate 9, but which is delineated in a much more maflerly manner 
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in Falconer's Marine Dictionary (which came out a good while 
after my plates where ftruck off.) In this 7th plate, the guns aro 
reprefented, both run out, and flowed as laft mentioned, fig. 19, 
with the muzzle againft the fide of the fhip above the port ; and 
he very judicioufly remarks, in the fecuring the guns, to hook the 
tackles fo that a fecond breeching may be added, lamed and 
bowfed as tight as poflible, to prevent the guns from breaking 
loofe, which may be productive of dangerous confequences : and 
this by report has fo often happened in our Royal Navy, that it 
was conjectured, that the Victory, a firft rate fhip of war, was 
loft by it. Therefore this method of carrying great guns defer ves 
more particular notice. 



On the Method of Carrying Lower Deck Cons. 

I MEAN on this occafion to fpeak principally from the experience 
of only one fhip, that had only been three voyages to the Eajl 
Indie 1, when me was fitted out firft to cruife three months off the 
Wejlern JJlands. We carried thirty-two guns, and eight of them 
twelve pounders on the lower deck, houfed as laft mentioned, with 
their muzzles againft the fhip's fide above the ports, which, when 
the waves run high, did fo work the fhip, to fuch dangerous 
degrees, that for the fafety of the whole, we were obliged at 
different times to put thefe guns down into the hold, and to leave 
our ftation and run for fafety to a port, to get our leaks flopped. 

Notwithstanding this method is general, in all large mips 
of war that carry lower deck guns ; yet I appeal to reafon, and all 
who have obferved or confidered, what occafions thefe guns to 
make fo much noife, and fetch fo much way in and out j for as 
the fhip rolls, works, and labours at fea, as has been mentioned, 
fo muft thefe guns be an additional power according to their 
weight and number added to the weight above them, of marts, 
yards, rigging and fails, all which combine with high waves to 
ftiain and make the fliips fides bend, and fetch the more way, as 
flic rolls, and efpecially in that part made weak by the tier of lower 
deck ports, a little above the water's edge, where thefe guns are 
fecured in the manner abovementioncd by their brcechings at the 
lower part of the ports, and their muzzles to the fide above the 
ports, which part muft naturally bend and give more way when 
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the fhip rolls, than the lower part of the ports, where the breech- 
•Howcr m S s are ma ^ e feft ( as ma y be feen by the figures abovementioned): 
deck guns by which it mud appear evident to reafon, that of this tier of 
k>ofcV" 8 g uns » » n every violent low roll the ihip makes, thofe on the lower 
lee fide (as it may be called) mud move altogether,, and prefs their 
muzzles with great power againft this lee fide fo as to drain it 
outwards, and to flack the taklcs and breechings greatly^ when at 
the fame time the weather, or upper fide, bends in proportion 
againft the muzzles of the weather guns, to force them inwards 
farther than the ftretching and ftraining of the breechings can, 
with fafety, be expedled to allow } lb that I rather wonder that 
they do not break loofe oftener, efpecially in old, weak, labourfome 
mips, and that, more frequently in three deck (hips than in two 
deckers, becaufe they have fo much more weight and two tier of 
guns above them, to drain and work the fhip the more, in pro* 
portion, at the lower deck ports, as abovementioned. 



On Carrying the GUNS run out. 

BY this method it mud be allowed, that they are carried with 
more eafe and fafety from the damage and danger above- 
mentioned, fecured only with their two taklcs, that confines the 
bread of the carriage clofe to the fide at the fill of the port, where 
the draining of the Ihip can have little efFecl between that and the 
deck, fo as to make the guns fetch any way worth notice. But 
their projecting fo for without board, expofes them at all times, 
and to all weathers ; and each gun mud have, what is called, a half 
port ; which are both troublefome and comberfome ; and the gun 
ports mud be kept hauled up, which makes what may be called a 
rough and incumbered outfide, and which in fmall ana deep loaded 
mips, when carrying a did" fail upon a wind, are plunged into the 
fea, and dops water to leeward, whild thofe to windward hold 
wind ; which mud naturally be a great hinderance to a (hip failing 
upon a wind, and be liable to wet the charge in the guns. There- 
fore to remedy thefe defects, and other inconveniences that attend 
the great guns being mounted on the common carriage, is the 
reafon why I take the liberty to fpeak in commendation of a fair 
^rial to be made of fwivel carriages for great guns. 

THIS 
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THIS carriage mutt be allowed to be fome what more com- 
plex than the common one, becaufe it confifts of two parts : 
the carriage part, with the iron work for the gun, takles, and 
breechings, as in common with other carriages ; and the fole of 
the carriage, on which it fwivels or turns, as occaiion requires, 
as reprefentcd by the figures E and F, plate 9. We had a fct of 
them made for the Liverpool Privateer's guns, that carried twelve 
pound (hot. The fole parts, as reprefented by the figure F, were 
made about three inches thick, with iron axes, and liirnum vitar. 
fix inch trucks j fo that the gun mould be juft fwivelled about 
over them on the rtiort bolt, figure 5, that was drove upwards with 
a fquare head below, that had holes in the corners for four nails, 
and a fquare plate above, a little rounding upwards, with holes at 
the corners, fitting the bolt, and let in, even with the fole ; at the 
Inner part of which is fixed a dove-tail plate, with an eye for the 
train takle, and two iron palls that turn in grooves, in and out, 
with the direction of the fole on the ends of the eye bolts, exactly 
to confine the gun and carriage in a ftraight direction with the fole, 
as {hewn by the figure 6, in the train part of the fblc. 

The carriage part E, was made, as in common- without the 
carriages, to fit the fize of the gun, and, when upon the fole, the 
height of the port ; and, to unite it to the fole part, a three inch 
plank was fixed right under the trunnions of the gun, with the 
four bolts of the trunnion irons clinched through it, even with the 
wood, and likewife fattened to the crofs breaft-picce of the car- 
riage, with a hole and two fquare plates, one above and another 
below in the middle, as reprefented figure 4, at E, juft to fit and 
turn eafily round the centre bolt in the fole figure 5, where a. 
double forelock goes through the upper end to fecure together the 
fole and carriage part. At the inner or train part, is fixed an inch, 
plank, fattened with the eye-bolts, for the gun takles, clinched 
through it, for the bed and quoin of the gun to reft upon ; and all 
this lower part of the carriage, as well as the upper part of the fole,. 
was made as plain and fmooth as poffible ; and the ttrefs or frictioa 
lay chiefly on the two iron plates under the body of the piece fo- 
that when the two palls were turned back, the guns could be eafily 
fwivelled round by hand, any way the occafion required. 

The circumttance of thefe fwivel carriages carrying the guns 
with more convenience, eafe, and fafety to the fhip than the com- 
mon carriage, mutt be allowed to defervc fome notice and atten- 
tion i for on a winter's cwife or pafiage in a turbulent ocean, there 
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may be more danger from the violence of the waves to be con- 
tended with, than from the enemies (hips ; and the guns mounted 
on thefe carriages, after exercife or action, at the word of com- 
mand to houle and fecure the guns, are fwivelled round upon the 
folcs fore and aft, with their muzzles forward ; then the takles are 
hooked to the two eye-bolts at the train of the fole, which is 
bowfed with the gun clofc to the fide, and there fecurcd by hook- 
ing the takles to the cje and ring-bolts, of the carriage part, and 
to thofc in the fide where the takle-falls are expended in lathings 
round and about the guns j by which they may be fecured and 
flowed fnug, and the moil out of the way that is poftible, either 
on the upper or lower deck, dole to the fliip's fide, without 
prcfling hard againft it; all their weight, within board, refting on 
the ends of the beams and the lodging and hanging knees, where 
the decks and the (hip's fides are ftiongcft to iuppoct and carry 
them, not only with more eafe and faicu, but it affords more room 
within board to work and manage the (hip, than when they are 
carri;d run out, and gives the advantage of keeping all the ports 
dole (hut to keep the guns dry in (mall or deep loaded (hips, and 
conceals them till it is neceffary to (hew them, and avoids all the 
other difadvantages that have betn mentioned to attend their being 
carried conftantly run out. Thefe reafons, and other advantages 
that I have experienced to attend the fwivel carriages, I hope wiU 
be thought fufticient to recommend them for the purpofe of 
carrying the guns with more eafe and fafety to the (hip, than the 
common carriage, either on the upper or lower deck j where the 
difference is reprefented by the two guns in figure D, plate 9. 
And in order to bring into practice what I call the improved gun 
and carriage, I got a fmall cannon caft with an oval knob on the 
top of the muzzle, as mentioned page 191, with a fmall hole in 
the cafcabel, and a fmall iron crow, fitted to it, and mounted on a 
fwivel carriage, as reprefented figure 7, plate 1 1. 



On the Difadvantages of the Common Guns and Carriages. 

A COMPARATIVE difference can only be known by fair 
trials in practice, either in exercife or action, when orders 
cannot be heard, and muft be giyed by figns made by hand to get 
the common carriage and gun pointed to the object, aimed at, as 

reprefented 
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reprefented fig. 6, plate 1 1 ; where the captain of the gun is 
fiift obliged to ftoop low, to look along the fide fights, and then 
to make motions with his hands to his help mates, who with their 
hand-fpikes, raife or fall the metal to the level of the object, fie 
then looks along the top fights, and taps with his hand on the fide 
of the carriage for the men to breech the gun fore and aft, till he 
can get it in a ftraight direction to the object; which is often long 
and tedious ; for the men are liable to breech the gun two far, or 
not far enough, which tires his patience, efpecially when he hears 
other guns fired long before his, and makes him make the fignal 
to fire, though wide of the enemy, rather than be thought fo 
much behind the others, who may, to fhew themftlvcs hriik, be 
induced to fire at random, if not ftrictly attended to by their 
officers, who cannot attend every gun ; by which our ammunition 
is expended to no purpofe. And when the firuation of the enemy 
requires the gun to be pointed as much forward or aft as the port 
will allow ; (as reprefented figure C, plate 9) it may be perceived 
how the common gun and carriage will recoil a great way from the 
port, and efpecially if the lee guns and the mip's heel occafion 
time and trouble to get it oppofite to the port again, where the men 
arc expofed to the enemies fmall fhot all the time of charging the 
gun again, as may be perceived by the common gun and carriage 
as reprefented fig. D, plate 9. And neither the fide nor top fights 
of thele guns point direct to the object aimed at ; for from the 
muzzle being lb much fmaller than the breech, the fide fights 
point wide of the object, and the top ones below it, even at a 
point blank diftance which increafes the perplexity and the 
difficulty to hit it. 



On the Advantages of the Improved Gun and Carriage, above the 

Common ones. 

TO make a fair comparifon of the great advantages of thefe 
guns and carriages above the common ones, as laft men- 
tioned. — In the Liverpool Privateer, our fpare carriages were of 
the common fort ; and at a favourable opportunity, when going to 
exercife our great guns, I ordered, and had one of them mounted 
on a common carriage nearly a-midlhips ; and to make a fair trial 
of the difference, had it exercifed with the fame number of men 
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as wc ufed to do with the other guns, and gave the word of com* 
mand proportionally flower than ufual, and as this gun required, 
till the people had got expert in working it ; then had an empty 
. calk put out for this and the fwivel gun to be pointed at, and 
ordered them to go through all the motions of charging and firing 
as faft as they could, pointed at the caflc ; and the difference of 
time, obferved by my officers and myfelf, between the gun on 
the fwivel carriage, and that on the common carriage, in dilcharg- 
ing, was five times of the fwivel gun for three of that of the 
common carriage ; and the men at the common carriage were lb 
greatly tired with their hard labour, in proportion to thofc at the 
fwivel carriage next them, that they begged to have their gun 
mounted on the fwivel carriage, which was done. 

In action they have like wife greatly the advantage, not only of 
being fired fo much oftener, but with more eafe and certainty to 
do execution ; for when the gun is run out, the captain of the gun 
himfelf can put the crow in the cafcable, and put his moulder 
under it ; and by looking along the top fight, that is parallel to 
the bore, and by twilling his body, can fwivel the carriage and 
point the gun direct to the object; and, with his hands at liberty, 
can fix the bed and quoin to keep it there (as reprefented figure 7, 
plate 1 1 .) then holding up is right hand for his help mates to give 
the match or fire iron, he gets up and pulls out the crow with his 
left hand, and fires the gun himfelf at the mofl favourable inftant 
to do execution ; as may be perceived by comparing it to figure 6, 
and what has been faid on this occafion. And when the fituation 
of the enemy requires the guns to be pointed as much forward or 
aft as the ports will allow (as reprefented plate 9, figure C) it may 
be perceived that the fole of the fwivel carriage Hands in a direction 
right in and out; fo that when the guns are fired, they recoil right 
back oppofite to the part, and the gun is fwivelled with its muzzle 
forward, where it may be charged again by the people, fheltered 
from any fmall fhot that may be fired in at the port, and which 
the common carriages arc expofed to, as reprefented figure D, 
plate 9. 

Bu r it muft be acknowledged, that thefe fwivel carriages 
require a little extraordinary trouble to keep the upper part of the 
foles clean, and greafed a little at times, to make the guns fwivel 
eafily upon them. As it is common to hear objections againft new- 
things, the only one I have heard againft thefe, is, that they 
would not Hand a long and contelted fight ; which I own we had 

not 
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not the trial of, having learned from experience, that to make the 
conteft fhort in our favour, was to get fo near the enemy that our 
people could not well mifs their object. But as the takles and 
brecchings are all upon the carriage part, I could not perceive, 
from all my experience, that they would not bear as long firing as 
the common carriage ; for the centre bolt, &c. has nothing to 
move but the weight of the fole. After this I was induced to 
think this carriage worthy the notice of the managers of our Royal 
Navy, therefore I got a nice model with a gilt gun, &c. made, 
and a friend to prefent it to Lord An/on, then at the head of the 
Admiralty ; and I was ready to give a report of it : but my well 
meant endeavours were difregarded, for I never heard or law any 
thing of my gun or carriage afterwards. 



On Fortifying the QUARTER-DECK. 

WHATEVER may contribute to ihelter and fave the people, 
mud be allowed to deferve notice. Various methods and 
things have been tried for this purpofe. I was in a Ihip that had 
bags of ox hair, that was laid would refill even cannon (hot ; 
but in fighting with a French frigate, I faw one of her (hot go 
through eighteen inch of hair, through the middle of an eighteen 
inch mad, and a long way over our fliip afterwards ; which proves 
no fence can be made about a fliip againft cannon (hot; but againft 
fmall and mufket fliot, a fence may be made many ways. 

However this fence or breaft work may be made to fhelter the 
people from fmall Ihot, in common they are no more than breaft 
high, fo that the mufketeers can fire fairly over them upon the 
enemy. But from experience in fighting, I have obferved among 
new fighting men, there will always be fomething to fhew that 
natural inftxncT: of felf prefervation ; and in order to keep their 
heads under fhelter of the breaft work from the enemies (hot, 
they fire their mufkets at random up into the air. Seeing this, and 
to prevent the bad effect of fuch examples in fighting, I have 
made a feigned lunge at a man's breaft with my drawn fword, 
and have been obliged to threaten death to any man that fliould 
fhow fuch a bad example ; though it rouft be allowed to be only a 
failing, and not a fault among new undifciplined landfmen, firft 
coming to action, who at feeing a man fhot through the head 

above 
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above the breaft work, may fhow a little fear, but by practice may 
prove brave afterwards. 

Therefore to remedy this defect which I perceived in fight- 
ing the fmall arms j in fitting out a privateer afterwards, we had 
a rail, as in common, bread high on each fide the quarter deck ; 
and on the rails were fixed light iron crutches, with the arms 
about a foot fquare, and a moulder to keep the bottom of the 
crutches about fix inches above the rails, and thin boards about fix 
inches broad, laid upon the bottom of the crutches ; and netting, 
with large fquare meflies, were formed juft to hold a hammock 
with its bedding longways ; and from the gunnel to the rail was 
boarded up on each fide of the ftanchions, and filled up with rope 
ihakings, cork fhavings, &c. which arc found fuflkient proof 
againft muflcet ball ; which made fo ready and good a fence for the 
quarter deck muiketcers, that the moft timorous could point his 
piece with the utnioft confidence between the rail and the netting, 
and fire right upon the enemy, by having his head, as well as his 
body, under fuch fee u re fhcltcr. 

For the fame rcafons in clearing and preparing the fliip for 
fighting, I ufed to make the forecaftle and top men, lafh the ham- 
mocks, to melter them, horizontally on the out fide of the fore 
and top-mart fhrouds, clofe to one another, breaft-high, and then 
a fingle hammock above, leaving a little vacancy to point and fire 
their mufkets through ; which guards that tender and moft im- 
portant feat of knowledge, the head, as well as the other parts of 
the body which it governs, from the enemies fmall fhot. 



On Carrying Swivel Guns in the Tops. 

TH E high fituation of thefe guns promifes a great advantage 
to do great execution in clofe fighting ; but I have learned 
from experience, that there is not room in a fmall fhip's top to 
fight thefe guns without great danger of fire, and blowing up the 
ammunition cheft, which we had once the misfortune to do, and 
which killed one of our top-men : For which reafons, and the 
great weight and incumbrance of them and their ammunition at fo 
great a height, makes me recommend mufkets only to be carried 
in the tops of fmall fhips, as they can be pointed and fired in all 
<ure<5tions as occafion may require, and are fo eafily and readily 

charged, 
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On the POWDER and SHOT. 

charged, that they arc to be prefered to all combined pieces, called 
organs, &c. which are alfo under the difadvantagc of taking up 
more time in proportion to the mufket, in charging them after 
firing. 



On the POWDER and SHOT. 

AS the execution of the fhot to conquer an enemy depends 
entirely on the goodnefs and flrength of the powder, which 
differs fo much, that the greatefl care and caution is abfolutcly 
neceflary to guard again ft being cheated in the quality of the 
powder. I have experienced fome that looked very fine and good, 
made for the ufe, or rather fhameful abufe, of the African trade, 
that inllcad of firing rtiot with furficient velocity, it would hardly 
iire itfelf, but fpend itfelf in phizzing one phiz after another out 
at the touch hole, and took up Co much time in burning, that it 
could not be ufed as priming for great guns. 

This bafe practice of making fo very weak powder, mould by 
fomc means be put a flop to j becaufe it not only hurts the 
merchant adventurer, but the intention of government in giving fo 
large a bounty on exportation for the encouragement of the trade of 
making good gun-powder. Therefore it ihould be either under 
the infpcclion of proper aflay mailers, or examined by proper 
methods to try its flrength ; for I can fay from experience, that, 
the common fmall pitlol powder provers, that drive a circular 
graduated plate round, do not anfwer the purpofe, for they will 
differ greatly with the fame powder. 

Therefore I would recommend for this purpofe of trying 
powder, to have a gun of a half pound fhot, fixed in a convenient To ron? 
place, mounted firm on a good block or bed, elevated exactly at the jw*! 
forty five degrees ; and the powder to be tried, by an ounce charge, AeT ' 
how far it will throw the half pound fhot without any wad ; and 
fo in proportion for every foot or yard's diftance under or over a 
Aandard diftancc, that might be fixed by government powder, to 
afcertain its flrength and value under or over proof, according to 
the different trade or purpofe it is defigned for. as well as for pri- 
vateers or letter of marque (hips, which ihould be of equal good- 
nefs with that for the Royal Navy. Then, I reckon a quarter of 
the weight of the fhot, would be futlicient charge of powder for 

great 
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2i6 On Priming Great Guns with Gun Powder. 

great guns ; and which we had confirmed by fair trials of many 
actual experiments for the purpofe, with a twelve pounder and 
a three pound charge of powder j for when we added to it, it 
cncreafed the recoil of the gun and the refinance of the air to tho 
fhot in proportion, fo that it made but little difference in the 
extent of the range. 

Of mot ; the firft and principal, both for quantity and quality, 
on ca-- IS l ' ie roun( * iron cannon ball, becaufe it will go and penetrate 
non and farther, and with a greater velocity, than any other, to do cxecu- 
baiu'&c. ilon > when engaging with a fuperior force ; but when come to a 
clofe fight with a fhip of inferior force, expecting to make her a 
prize, then the endeavours lhould be not to deftroy the fhip, if it 
can poflibly be avoided, but to diftrefs them to make fubmiffion p 
therefore ibme fuitable (hot, that will anfwer that purpofe beft,. 
fhould be provided. And I would recomend round tin cafes (to 
fit the bore of the guns) filled with mufket ball ; and fquare bar 
iron, cut about fourteen inches long, tied in bundles with rope- 
yarns juft to fit the guns j or caft iron bars about the fame length, 
a fquare one about an inch diameter in the middle, and four others 
quartering, rounded on the outfide to fit the bore of the guns* 
when tied with rope-yarns. 



On Priming Great Guns with Gun Powber- 

/"TP* HIS method is not only very long and tedious in practice-,. 

J_ but very uncertain to get the guns fired in good time, fo as 
to hit the object aimed at ; and is very dangerous from the Mat- 
tered powder on the decks, which makes a train and takes fire 
from the fparks of the gun match falling on the decks, that ha* 
often been, and always is liable to occafion thoie dreadful ex- 
plofions that deftroy both men and fhips, by which I have had my 
crew greatly hurt. And other great difadvantages attend it for 
if the guns are not fired directly after being primed, it foon grows 
hard in the touch-hole, and renders the gun ufelefs till it can be 
cleared. Thefe important reafons induced me to endeavour to 
bring into practice the method of priming our great guns with. 
%uick Match. 



THIS 
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On Mating and Firing Great Guns with Quick-Match. 

THIS Quick-Match is made of white worfted yarn, in length 
three or four feet, and two or three threads thick, fo as it 
may be eafily thruft double through the touch-holes, about an 
■inch into the cartridge, by flat prickers, made forked at the lower 
end for that purpofe. Thefe lengths of worfted are foaked in a 
■mixture of frefh water and gun-powder, of the confidence of 
-treacle ; then they arc rolled in dry mealed gun-powder, that is 
bruifed fine by the fide of a glafs bottle upon a fmooth board, and 
-drawn through the left hand till there is a coat of gun-powder 
parte round them ; which completes the Quick-Match, When 
thoroughly dried and cut in exact lengths, twice the length of the 
wire prickers, and Mowed in copper or tin cafes with their brights 
up, they may readily be put upon the forked ends of the prickers; 
then "with the ends between the fingers, when the cartridge is felt to 
be home, thruft the bights directly about an inch into the cartridge, 
draw the prickers, and leave the two ends above the touch-hole, 
either to fiee, or draw out again as occafion may require. 

It was made in Liverpool lalt war for fale, by Mr. Henry Ro/s, 
an ingenious experienced old commander of mips, calling it 
*' LIVERPOOL PRIMING he has wrote upon its great ad~ 
vantages, not only for fafety to avoid the great damage and lofs of 
-men and mips, lately occafioncd by priming and firing with 
powder and gun match as abovementioned, but the great difference 
jt makes in quick firing the guns to hit the object; on which alone 
depends fuccefs in action when mips are conftantly altering their 
pofitions, with the great difference of time that may be obierved 
between the flam of priming and the difcharge of the gun, fo that 
I have known a gun pointed to hit one fhip, and the ihot has hit 
another, a friend's fliip lying wide of her. 

We have made public trials with this %gic&-Matc/j, and. fired a 
twelve pounder with it above four times for one primed with 
powder : Thus a {hip's force may be above trebled by firing above 
•four guns for one, and to a much greater certainty of hitting the 
enemy. It was fired with the common gun match, with the 
fiame of a lamp I got made for the purpofe of trial, and with the 
lock of a lmaU pocket piftol. 
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On Firing Great Guns with hot Irons in/lead of Gun Match. 

IT is well known from experience, that gun match is not only 
very dangerous from fparks falling on the decks, when blowing 
it, and ftriking it on the priming as abovementioned, but very 
defective, after all, to get the guns fitted in good time, for a 
chance to hit the defigned object in action. Therefore I would 
recommend hot irons, which, it is well known, from experience 
will fire great guns, primed either with powder or quick-match, 
much fafer, and furer to hit their mark, tlian with the gun match; 
and which induced me to get firing irons, an inch and a half thick 
at the heating ends; with fockets about the fame thicknefs for 
wood handles; which made their whole length about twenty 
inches ; and a fmall fire ftovc made of thin iron plate, round like 
a large can, ten inches deep, and ten broad at the bottom, cut 
full of half inch round holes, and eight of them round the fide, an 
inch above the bottom, four inches open at the top with a lid to 
it, and four holes in the fides for the irons ; and a wood handle 
that goes into a focket at the fide, and fiands upon three fpreading 
feet fix inches long, as reprefented figure 8, plate 1 1, that it may 
fland in match tubs with three inches water in them as in com- 
mon, that will preferve them from all accidental harm ; fo that 
the guns that are too far from the cook's fire place, may have 
their firing irons heated readily, and kept hot with fafety in thefe 
ftoves, which I have tried, and have heated the irons both with 
pit coal and charcoal in about eight minutes time ; and with 
about four pounds of charcoal, which is cleareft of finoke, I kept 
four irons hot for about three hours. 

The wood handles require a piece of leather within the fockets, 
to prevent the wood burning. 



THE 



On Exercifing MERCHANTS SHIPS Companies, for WAR. 

THE readieft aad beft method to do this, is firft to ftation 
them according to their rank and capacities, by what is 
called a Quarter Bill; and to exercife them in their refpective 
Nations, as now recommended. 

But merchant (hips are fo variouily fitted out with guns and 
men, that it is impofible to form a Quarter Bill to fuit all; there- 
fore I mall endeavour to form two Quarter Bills, one for a trading 
fhip of fourteen fix pounders and fifty men ; and the other for a 
privateer of twenty nine pounders and 160 men, with common 
carriages ; which may be varied, as circumftances and the dif- 
ference of guns, carriages, and men may require. 
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A Quarter Bill for a Trading Ship of Fourteen Six Pounder:, and 

Fifty Men. 

The Captain to command in chief, on the quarter deck, if} 

it be fortified to afford common fhelter from fmall-arms. C 
The Chief Mate to command the fix fbremoft guns, and 5 

work the (hip, forward. $ 
The Second Mate to command the eight aftermoft guns. 
The Boatfwain to pals the word and get the Captain's orders? 

executed fore and aft, as occafion may require. 5 
The Carpenter to attend the pumps, mot plugs, &c. 
The Gunner to deliver the powder to the boys, as carriers. 
The Doctor in the loweil, fafeft and moft convenient place ) 

the fliip affords. 3 
A good Helmfman. - •• - - 

Four men to each gun and its oppofite, and a boy to fetch ) 

powder. 5 ^ 

Seven men at fmall-arms and occafional duty. * 7 



5° 



A Quarter Bfll for a Privateer of Twenty Gun/, Nine Pounders j 
and Four Three Pounders on the Quarter-Deck and Forecajlle. 

On the QUARTER DECK. 

The Captain to command the whole. - 1 
The Maftcr to afiift, and work the lhip according to orders. 1 
A Midfhipman to pafs the word of command fore and aft. 1 

E c 2 A Quarter 
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On the MAIN DECK. 

A Quarter Mailer at the cun, and another at the helm. z 
The firft Marine Officer with twenty four muiketeers. - 25. 
Three men for the two 3 pounders, and a boy to fetch powder. 4 

On the MAIN DECK. 

The Firft Lieutenant to command the ten foremoft guns. l 
The Second Lieutenant to command the ten aftcrmoft guns. 1 
The Gunner to affift and attend all the great guns fore and aft. 1 
The two Mafter's mates to attend the fore- top-fail-braces, } 

and work the fhip, forwardV according to orders. J 
The Boatfwain's-mate, with two feamen, to affift in working? 

the (hip, and to repair the main rigging. $ 3 

The Carpenter and his crew to attend the pumps,and the wings? 

about the water's edge, fore and aft, with mot plugs, &c. 3 * 
Six men to each of the ten guns on a fide, and its oppofite,? 

and a boy to fetch powder. $ 7° 

On the FORECASTLE. 

The Boatfwain to command, with two feamen to work the? 

(hip and repair the fore rigging. 5 ^ 

Three men and a boy, to fetch powder for the two three? 

pounders. j * 

The Second Marine -officer with nine muiketeers. - - - 10 
In the barge upon the booms, the third Marine-officer, with? 

eight Muiketeers. y 9 

In the main-top, five men with a Midshipman at (mall-arms,? , 

and to obferve-the conduit and condition of the enemy. 5 
In the fore-top, 5 men at fmall-arms, and to repair the rigging. 5 
In the mizen-top, 3 men at fmall-arms, and to repair the rigging. 3 
In the powder room, the Gunner's mate with an affiftant, to? 

fill and hand powder to the boys, carriers. 3 2 

In the cock-pit, (he Doctor and his mate. - <• - % 

160 
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On Preparing for EXERCISE or ACTION. 



Here it may not be amifs to remark, that the people mould be 
quartered to fight neareft to where they are ftationcd to work the 
fhip ; that is, the after guard on the quarter deck ; the waiters 
in the waiil ; forecaille men, that are necelfary, on the forecafUe, 
Ilc. The quarter bill and difcipline of the crew mould be kept 
from diforder, as long as poflible ; and when occafional duty 
requires people to be let go from their quarters, it ihould hot be 
done at. random, but with judgment, fuch as will fuit the oc- 
cafion, from the muflceteers, or a man from each great gun, ccc. 
where they can be beft fpared to continue in, or be brought to 
action, in the moft regular order that is poflible. 



On Preparing for EXERCISE or ACTION* 

WHEN all hands are called to quarters, every man ihould 
bring his hammock, well lamed up, and Mow it to the 
greateft advantage, to give (helter from fmall arms, . (as recom- 
mended page 214) neareft to his own quarters ; or to give them to 
fome of his meflmates where they are raoft wanted, that they may 
know readily where to find them when exercife or action is over. 

When the hammocks are properly ftowed, the officers, accord- 
ing to their ftations and duties, are to fee the ihip effectually cleared 
of all incumbrances, and every thing prepared, fo that nothing 
may be wanting, that is neceffary for exercife or action. 

The Lieutenants or mates, with the Gunner on the gun deck, 
are to get all the hatches laid, except that where the powder is to 
be handed up; a match tub, half filled with water, and four 
matches in the notches* placed as near midihip as poflible, to ferve 
two guns and their oppofites ; alfo fwabs to wet the decks, to pre- 
vent the fatal confequcnccs that may attend the fcattercd and blown 
powder from the priming of the guns making a train fore and aft, 
which I have known take fire from the firing of the guns, and do 
great damage ; and which in my opinion has often been the cauie 
of blowing mips up. And they ihould fee that the captain of 
each gun has his men, powder horn, rope, fponge, rammer, crows, . 
handfpikeSj and train takles, all ready in their proper places. 

The Boatfwain muft get the yards flung, the top-fail-meets 
ftoppcred, and rriarlingfpikes ready to repair the ftanding and run- 
ning rigging that may be damaged. 

The 



Excrcifc of Great Guns, Mounted on Common Carriages. 

The Carpenters are to get the pumps rigged, and mot plugs, 
with all that is necefiary, ready in their proper places, to (lop leaks 
and repair damages, 

The Gunner, when preparing for a£r.ion, is to fee .that >the 
charges in the guns are dry, and that there is a l'uflicient quantity 
of wads and (hot of all forts, and cartridges ready filled. 

The Marine-officers are to fee all the mulkcteers at their 
quarters, with their arms and axnunition in good order, for excrciic 
or adtion. 

Exercife of Great Guns, Mounted on Common Carriages. 

TH E guns are fuppofed to be properly charged, and run out 
as cultomary, but not primed. 

Firft. Silence, and give Attention to the Word of Command. 

Second. Take out the Tompions, and cafi looj'e your Guns. 

The tompions to be taken out and laid by, wkhin board ; the 
gun takles caft off the breechings rendered through the thimble 
at the breech, to the middle, fo long as to let the gun recoil far 
enough to charge within board ; the train tackles hooked ready to 
bowfe the guns in, after the motion to fire is made. 

Third. Prime your Guns. 

The cartridge is.to.be pricked through with the priming wire, 
and the vent and pan filled with powder, which is to be bruifed 
on the flat part of the pan, with the round part of the horn, 
which ought to be hung up, out of danger from the flam of the 
priming; better a midlhips than to the fide. 

Fourth. Point your Guns, 
As the voice cannot be heard in adtion, this mould "be done by 
figns and motions ; and if the guns are fighted as they ought to be, 
with fcores filed at the iides and top of the breech and muzzle, in 
the direction of the bore, the Captain of the^un is to look by the 
fide fights firft, and apply one hand to the bed or coin, and make 
motions with the other hand, upwards or downwards, for the 
men on each fide looking at him, with handfpikes to raife or falj 
the breech of the gun, till it points level to the object ; then 

looking 



Excrcifing Great Guns Mounted on Common Carriages. 223 

looking along the top fights, tap with his hand more or lefs on 
the lide of the gun, as it requires to be breeched fore or aft by 
the men with their crows or handfpikes, till it points directly to 
the object ; then he is to make the motion to fire, by fl ip^b^ 
the gun, with both hands at a time, jumping brilkly on onz C\Az 
abaft the gun. 

The nun that is to fire the gun, mould ftrike and blow t\\z 
match over the match tub clear of athes, and (land ready on the 
fore fide of the gun out of the way o£ the trucks, fo that he can 
ftrike the fired part of the match on the bruifed part of the prim - 
ing,, but not over the vent, for that will blow the match out, but 
if fired with a hot iron, as recommended, the nearer the vent the* 
better. 

Before the snotion or word of command is giving to fire, the 
overfeeing officers tfiould frequently look how the guns are levelled, 
or point to the object, and encourage and inftruct the people to do 
all their exercife chearfully, expeditioudy and perfectly, but 
especially to take all poflible pains to prevent making the motion 
to .fire before the guns are pointed to the beft advantage, on the 
object aimed at, page 212, becaufe on this, fuccefs in actton 
entirely depends. 

Eifth. Fire. 

After this motion is made, the guns are to be hauled in by 
their train takles, fo far as they may be eafily charged with-in- 
board, with rope, fponges, and rammers. 

Sixth. Sponge and Charge your Guns. 

The Captain of the gun is to ftop the vent clofe with his 
thumb, whilft a man fponges it to the bottom of the bore, turn- 
ing the fponge round, to extinguish any fire and dry up any 
moifture left by the powder, which he muft ftrike oft" from the 
fponge, when drawn out, againft the outfide of the gun, and fhift 
the rammer's end ready to charge, ftanding at the fore fide of the 
gun. While this is doing, the boy with the cartridge of powder, 
(who for fafety is to ftand as far from the guns as he can till fired) • 
is then to give the cartridge fo a man at the after fide of the gun, 
who muft put it in with its bottom end firft, and the fcam down- 
wards, as far as he can with his hand : it muft then be rammed 
down, till the captain of the gun, with his priming wire in the 
?ent, feels the cartridge, and calls out borne, or makes a motion- 

to 
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EXERCISE op SMBLL ARMS. 



to that purpofe : then the rammer is to be drawn out, and the 
mot being according to orders, ready, muft then be put into the 
gun with a wad, which are to be rammed to the charge, and 
llruck with two forcible ftrokes j then the rammer is to be drawa 
and laid in its place, clear of the gun, and the captain of the gun, 
is then to prick and prime as beforementioned. 

Seventh. Run out and point your Guns to the ObjeSt. 

The Captain of the guns is to look if the object be before the 
beam ; if it is, the guns are to be bowfed out to the after fide of 
the ports j but if abaft the beam, to the fore fide of the ports, that 
they may be readier pointed at the object, taking care that they do 
not touch the fides of the port*, when fired. 

Thus the exercife mould be repeated, with coolnefs and good- 
nature, till the people are expert at charging and firing ; then they 
mould be trained to fire by platoons, or what I think much better, 
only to fire every other gun ; by which a continued fire is kept 
up, and no part left unguarded when in danger of being boarded 
and overcome by numbers, and to £0 fcom one fide to the other, 
as occafion may require. 



EXERCISE of SMALL ARMS. 

f p H E men are to be drawn up accoutred, with their mu/lctts 
I on their left moulders, cartouch boxes right before them, 
and cutlafles in their belts on their left fides : The example of a 
cilliplined man to perform all the motions in the moft perfect 
manner before them, is very neccflary to make them foon perfect. 

After ordering filence, and to give attention to the word of 
command, and for the reafons given, I would recommend, at firft, 
only the words of command and motions, as rcprefented plate i ith. 

Firft. Kneel on the right Knee and Prime* 

Poise your mulket, juft before the lock on the left hand, 
jefted on the left knee ; open your pain with the right thumb ; 
handle your cartridge, and bite off the fparc end ; prime and fliut 
your pan with the palm of the right Jiand, as rcprefented plate 
'nth, figure i. 

Second. 



EXERCISE OF SMALL ARMS. 



Second. Cajl about your Mufket, and charge toitk Cartridge, 

Th e mufkct is to be lifted with the left hand, and turned on 
the left fide, with the but end on the deck and the barrel down- 
wards, fo that the cartridge may be put into the barrel with eafe, 
and the powder fhaked all out of it, pufhing it down with the 
fore finger ; draw the rammer, ram down the charge, and return 
the rammer, as reprefented, figure 2. 

Third. Recover your Arms, and make ready. 

Bring the mufkct with the left hand round the left knee, with 
the barrel towards you, place it upright with the but end on the 
deck, by the right knee, and place your right thumb on the cock, 
as reprefented figure 3. 

Fourth. Cock, Prejent and Fire. 

Either on the knee or ftanding, as reprefented figure 4 and 5 
according to order, or as the fhelter of the flation may require. 

Fifth. Recover, and half cock, your Firelocks. 

Prime and load on the knee as before j continuing to exercife 
at all opportunities, till the people are become expert in their 
motions. 

Then it will be necefTary to exercife every man fingly, by 
turns, to load and fire with ball at a circular chalk mark, made a 
foot from the lower end of a board about five feet long, fattened 
to one of the fore-top-mail-ftudding-fail-boom ends ; fo that 
when it is rigged out, the mark may face towards the quarter deck ; 
and to give a fmall reward, as an encouragement, to the man wh» 
hits neareft the center of the mark. 



On KEEPING a CLEAN BOTTOM. 

TH E great difference this makes in a (hip's fleering, work- 
ing, and failing, makes it a matter 01 fuch importance, 
that all pofiible means mould be ufed to prevent the fhip's bottom 
from growing foul : and the beft method that I have experienced 
for this purpofe, is to be provided with what I call a cafk-fcrub- 
ber, as reprefented plate 9, figure A, which I have often ufed in 
-different flnps with fiiccefs, when at an anchor, and in calm 

Je f weather 



On KEEPING a CLEAN BOTTOM. 

weather on 'the open ocean. I had thefe fc rubbers made of elm 
board about an inch thick and twelve broad, the middle part of tho 
frame juft to fit a ten gallon carte, that was lamed to the bartons at 
each end, and the long fquare fpaces on each fide of the calk were 
filled with birch broom fturT, which projected about fix indict with- 
out the frame, and wedged faft towards the ends with long wedges 
againft boards that Hide with fmall tenants at each end in a groove 
to keep the birch faft and firm, for fcrubbing the bottom, even 
dole down to the keel, and the iron work which unites the two 
parts by a joint that they may the more naturally play to the curved 
or rounding parts of the fhip's bottom, with the flings and the 
ropes fattened to the eye-bolts ; all which may be perceived and 
underftood by looking with at:c:i:r>n at the figure that reprefents 
that fide of the fcrubber that i* titled next to the fhip's bottom. 

In ufing this caik -fcrubber hud a block laihed under the 
bowfprit end, and another on rii i\ cr boom, rigged out right 
aft, and a fingle rope reeved ii i'e bl jcks, and made faft to the 
flings marked i, 2, in the figt • kJ jii* 1 long enough to veer and 
haul the fcrubbcrs along the b - ; fuic and aft dole to the keel, 
another rope bent to the lov/t v: rr of the fcrubber, as marked 3, 
and hauled tight under the t o • and made faft to the inlide of 
the boat's main thoft, when the upper part of the fcrubber even 
with the water's edge a-midfhips on the other fide, then the people 
were ordered to walk fore and aft with the rope to the fcrubber, 
till it came up to the water's edge each way, the boat moving the 
fame way with the fcrubber, the people in her helping by pulhing 
their hand againft the fhip's fide, till the firft depth is thought to 
be clean enough, then the people in the boat haul by their rope the 
fcrubber a depth lower, by which, and the empty cafks, it is con- 
fined and prefied to the bottom at the different depths, till it is 
fcrubbed clean down to the keel ; and even the keel itfelf, by the 
rope going fore and aft under it. 

When a (hip's bottom can be kept clean by fuch eafy means, 
I think it fliould be reckoned a great reproach to thofc who negleft 
it, becaufe fuccefs may depend upon it, not only in time of war, 
but in peace on fouthern voyages, cfpecially in the African flave 
trade, where I have known a fhip that loft the whole adventure of 
her voyage, and came with her bottom covered all over with 
cluftcrs of mixed flicll-fim, projecting from the bottom, and in 
diameter about fix inches each, made t up of large barnacles, 
muicks, and oyftcrs, as reprcfentcd fig. B, plate 9, which na- 
turally 
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tnrally increafed greatly the furface and flop-waters of the bottom* 
and would make the fhip fail one half the diilance lefs than (he 
might have done, had her bottom been kept clean as abovemen- 
tioned, by which me might have made her pafTages in half the 
time, which might have made a gaining inftead of fo great a lofing 
voyage ; for which reafons, ratlier than fuch a neceflary work 
mould be neglected, I think it mould be made a part of the com- 
manders inflrudlions fo to do it, when it cannot be done by other 
more effectual means. We had a late inftance of a large iharp 
built fhip from Africa, in this foul condition, lhat could not be 
fleered into Liverpool, but was loft entirely owing to her bottom 
not being fcrubbed during the voyage. Where iron work is not 
provided to make a fcrubber of this fort of two parts as above- 
mentioned, I have thought that one part might be made to anlwen 
the purpofe, and flung with ropes with; Lit any iron work. 



On the Sailing of Letter of Marque Ships or Privateers. 

SITUATIONS, circumftances, and times vary fo much, 
that no eflablifhed rules can be fixed, yet, I prefume fome- 
thing may be faid that may prove of fome lervice to inexperienced 
people in this trade. 

It is a common faying among commanders of fhips, that it is 
better to brenk /: »r owners than their orders, which are com- 
monly, on t i v.uions, to proceed with all pofTiblc expedition 
to the rieu\j:ie-- . or tracks of the enemies trading (hips, to 
take pnz< •«. , !;jt it fhould be confidered, for the fame realbn, 
that thtir : and armed trading mips, may be expected to be 
met \vi f !) u. ;c track of our trading (hips; which makes it 
reqiuf.fc :■> c. , : to immediate action; and if the (hip and people 
aic unp rr '. kt it, for want of being properly flationed, and 
not hv-v'.v« hid iome exercife in their duty of fighting, as.before- 
mePi r .*. r a -c- 219, it may prove the lofs of the whole. And, 
as .ur:'. . ; ,icen-ent, to get the fhip and people prepared as 
fo< . . '■[•/.:■ lor action, I can fay, from fortunate experience, 
th'T vf; \ ft prize I have been at the taking of, in the courfe of 
tvo . , upon the fouth coafl of Ireland, which track they 

had m . of; to avoid our exufing mips on the French coafl,. 

F f 2 and 
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and to meet with fome of our merchant mips in their way, one of 
which they had taken. 



On Stationing and Exercifing Merchants Ships Crews for War- 

FO R the above reafons, the people mould, as (bon as poflible,. 
be all ftationed or quartered to the beft advantage, accord- 
ing to their capacities j the oldeft and beft feamcn to be captains of 
the great guns ; the young, nimble, and expert, to the rigging and 
tops ; and the boys to be powder carriers tor the great guns, &c. 
and as they come on board, if it is poflible that it can be done* 
they mould be exercifed accordingly ; and to encourage and make 
them willing, they mould be told, that not only their fuccefs, but 
their fafety, as well as liberty, depends upon their being expert in 
their exercilc, which mould be with as few, eafy, limple words 
and motions, as poflible, both for the great guns and fmall arms* 
that they may the fooner be fit for action. 



On Exerctfing Manoeuvres ; how to Attack or Defend a Ship.. 

i 

AS foon as the (hip has got to fea, I would recommend what 
was my practice j that is, to take the firft poflible oppor- 
tunity to have all hands called to quarters j the officers, in their 
ilations, to have every thing made properly ready and fit for action * 
to have a general exercife, not only of the great guns and fmall 
arms, as abovementioned, but the method of working and mana- 
ging the (hip, to take the advantage of the openings, that L 
know, from experience, often occur, in attacking, or being at- 
tacked by another fingle (hip ; which mould be ftudied by every 
commandcr; and the defigned manoeuvres mould be taught the 
people in their general exercue, that they may know how to act,, 
and move regularly from one place and fide to the other, as the 
occafion may require, without confufion, which is always the 
coniequence, when the intention and management of the manoeu- 
vres 'are not known to the people in general.. 

For thefe reafons, as loon as poflible, I ufed to make known, 
to them, that when a Ihip, of nearly equal force, brought to with 

a defignv 
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a defign to fight us, my intention was not to run directly along 
fide, and lie to like a log, and depend upon mere battering, with 
one fide only ; nor upon the ftcrn chafe guns. When it is found 
that there is no choice of running from a (hip of much fuperior 
force chafing us, and when their beft failing is upon a wind, it is 
a common practice for them to run up and bring to under the lee, 
in a triumphant manner, depending on their fuperior power, and 
commonly demanding immediate fubmiflion, without expecting any 
refinance. The defigned manner of refitting or attacking, I 
always endeavoured to conceal as long as poflible, as mentioned 
page 205 ; and thefe two cafes give all the advantages defired by 
my method. Begin the attack upon the weather quarter, fhooting 
the fhip up in the wind, with the helm a lee, till the after Ice gun, 
with which we begin, can be pointed upon the enemy's ftern ; 
then fire the lee broadiidc, as it may be called, as reprefented in 
plate the 8th. The fhip (figure 1) begins the attack upon the fhip 
(figure 2) when the top-fails are thrown aback, with the helm a 
lee, boxing the fhip round on her heels, as mentioned in box- 
hauling, page 86, fo as to bring the wind fb far aft, that the fhip 
may immediately be fleered, clofc under the enemy's flern, as the 
fhip (figure 3) is reprefented, running under the ftern of the fhip 
(figure 4), with particular orders to begin with the foremoft gun, 
to rake them right fore and aft with the great guns, as they pafs in 
that line of direction,, all aiming and firing to break the neck or 
cheeks of the rudder head, the tiller ropes, blocks, &c. fo as, if 
poflible, to deftroy the fteerage tackle ; which defign, if it proves 
fuccefsful, takes the management of their fliips from them, fo that, 
we muft lie helplefs, for a time, in fpite of their endeavours. 
When the aftermofl gun is fired, put the helm hard a weather to- 
bring the fhip by the wind ; and then fland off on the other tack, 
to keep clear of their lee broadfide, and act according to their 
motions, and the experience of the effect your attack has 
Bad upon them. If they continue to lie to, either renew the 
attack again, in the fame manner, as foon as the flap will fetch 
the weather quarter again, or make fail off to efcape, if it is found 
that the great inequality of their fuperior force admits of no 
poflible chance of conquering them. And although this manoeu- 
vre may not have given this advantage (which in my opinion, 
ought always to be attempted, and not to fubmit tamely, though, 
a fhip is above double the force) yet the power of their broadlides 
may .be chiefly avoided by it. 

But 
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But when the inequality of force is not fo great, but their is a 
poffibility of conquering ; and if the fuccefs of the firft attack is 
perceived to oblige the enemy to continue lying to, in order to 
repair the damage done their rudder or tiller, &c. then the blow 
mould be followed, by renewing the attack again with all pofiible 
expedition, in the fame manner, which gives the opening, not 
only to fire the whole round of great guns to advantage, but, alio, 
to the marines and top-men to fire their fmall arms, at the fame 
time, to great advantage fo as to do the mod execution pofiible by 
firing and raking them fore and aft through their moil open and 
tender part, the ftcrn, with the lead ride pofiible from the 
enemies guns, and therefore gives the grcateft pofiible chance, that 
I know of, to make an eafy conqueft, efpecially, if fo lucky as to 
deftroy, and prevent the recovery of, their fteerage. A (hip of 
much fuperior force may be brought to fuch a diftreft condition as 
to be obliged to make a fubmiifion for want of the helm to com- 
mand her, therefore when an opportunity offers, in fighting, this 
mould be always aimed at. 

But fuppofe the enemy, laid to as abovementioned, find them- 
felves not much hurt by this manoeuvre, and that you have not 
fuccceded in deftroying their fteerage, and therefore you may expect 
that they will immediately tack, or ware fliip, and ftand after you, 
depending on their advantages of failing fafter, and fuperior force, 
fhall run up along your lee fide, expecting by making a general dis- 
charge of their fmall arms and great guns (charged with fuitable 
fhot) on your deck, which lies open to them by the fhip's heeling, 
to deftroy your people and to make you fubmit ? When this is 
likely to be their defign, orders mould be given to your people to 
keep thcmfelves as fnug under (helter as pofiible from their fmall 
(hot, till their general difcharge is over ; then if the (hip is found 
not fo difabled, but that the top- fails can be thrown aback, make 
a general difcharge, from the lee fide, of the great guns, loaded 
with round mot only, pointed to the weather fide of the enemies 
bottom, amid-mips to one poiut, at the water edge, and box- 
haul the (hip to run clofe under their ftern, aiming at raking and 
deftroying their fteerage, with the other broad fide ; then ftand 
off on the other tack as beforementioned, and adt according to the 
circumftance and the condition you find yourfclves in, compared 
with the appearance of that of the enemy and their motions, who 
may be obliged to continue on the other tack to repair damages 

about 
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about their rudder, of to flop their leaks in the weather fide of 
their bottom, if your aim has proved fuccefsful.. 

Bu r when an enemy's (hip of force makes only a running fight, 
if there is no neceflity to cut them off from the more or from the 
fhelter of other mips, &c. and yon have the advantage of failing °" *" ^ 
fatter, the moft furc and likely method to make an ealy conqueft with fo,c ? 
the leaft hurt to yourfelves, or their (hip, (your expected prize,) is to Grunting 
run clofe up and fhoot or mcer your fliip acrofs their ftern each fig,>t • 
way, making a general difcharge of all your force, firft with one 
broad-fide, then the other, always aiming with the great guns at 
the rudder head, and fteerage tackling, for the reafons given; that 
if the fliots mifs the rudder, &c. by raking the Ihip fore and aft 
through the ftcrn, they may do the greateft execution poflible to 
diftreS them fo as to make a fubmflion. 

On this occafion, when it blows frem, and obliges to carry a 
prefling fail large, or before the wind, to make the great guns as 
ready as poflible, and prevent their being fired too low, all their 
breeches mould be laid quite down in the carriage, and if your 
fhip is crank, the yards mould be braced, fo as to fhiver the fails 
at the time each broad fide is fired. 

In all thefe manoeuvres, when the whole round of great guns 
are defigned to be fired, care mould be always taken to leave two 
or more men, as it may require, to charge each gun again when 
fired on one fide, whilft the others move over to fire the guns on 
the oppofitc fide ; that neither fide may be left unguarded ; all 
which with every other advantageous manoeuvre that may be 
defigned to be put in practice, in action, mould be taught the 0n 
people along with the general exercifc of great guns, and fmall ciiiivwitk 
arms (as, before hinted, that I have done), by throwing a tight j^™* t l h ° 
empty beef cafk overboard, making it the objecT: of attack, for all pun* an* 
the guns to be pointed at, when performing the above defcribed or firc at * 
other intended manoeuvres about it ; firft, by running a little way 
large from it ; then haul the wind, tack (hip, and ftand towards 
it, keeping it about three points on the lee bow till within a half 
cables length, or muflcet (hot of it ; then put the helm a lee, and 
moot the (hip up in the wind with the top-fails aback, till the 
after gun can be pointed to the caflc ; then give the word of com- 
mand to fire, when there is a fair opening to make a general dif- 
charge, both below and aloft on that fide, as reprefentcd plate the 
8th, the fhip figure 1, beginning the attack on the weather 
quarter of the (hip figure 2, as before defcribed, which the caile 

may 
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may be fuppofcd to reprefent, as well as the (hip figure 4. When 
you have box-hauled your (hip, and run clofc paft the cafk to 
make a general difcharge from the 'Other fide, a» reprefented by 
the ihip figure 3, then bear round away from it, ware, and haul 
the wind on the other tack, till you can tack and fetch up to it 
again to repeat this, or perform any other manoeuvres that may 
give an advantage to attack or defend a fhip laid to, or failing upon 
a wind, as abovementioned. To perform the manoeuvres of at- 
tacking ah enemy that makes a running fight large, or before the 
wind, you have only to turn far enough to windward of the cafk, 
to give room in failing down to it to bring the (hips broad fide to 
point to it each way. But to perform this manoeuvre to the 
greateft advantage, with the leaft Iofs of time, and the fhip's way 
through the water, (which may be of great importance on this 
occafion to keep clofe up with the enemy) all the great guns 
ihould be run out clofe to the after part of the ports, that they 
may be pointed as far forward as the fides of the ports will admit, 
and elevated as the heeling of the fhip, when brought to, to fire, 
may require, as abovementioned. And particular orders mould be 
given for the aftermoft guns on each fide to be fired firft, as lbon 
as they can be brought to bear upon the enemy, becaufe, then the 
Ihip need not be brought any more to, but fleered in that direction 
till the other guns are fired ; then fhift the helm to ware, to 
bring the other broadfide to bear, &c. 

After the people have been thus difciplmed, it is neceflary to 
let them fmcll powder, as it is termed. And a little ammunition 
fpent in exercile it is allowed, may be the means to fave a great 
deal expended to little or no purpofe, in action; therefore I ufed to 
allow a fmall charge of powder for the round of great guns, with 
ftone ballaft for fhot ; and the muiketeers two charges with balls 
each ; and give them a fair chance, by thefc manoeuvres to fire 
both broadfides, and fmall arms at the calk ; if they funk it, all 
hands to have an allowance of grog, as it is called, but if they 
did not fink it, to have the trouble and mortification to hoift out 
the boat and fetch it on board to ferve another time. By fome 
fuch methods only, it is poflible to make the people expert in their 
duty to fight a fhip to the greateft advantages. But two /hips in 
concert, exercifing the different manoeuvres, by turns, as mignt be 
agreed upon, and making a fham fight with powder only, would 
sontcibute jnofl to anfwer this purpofe, and to find out the beft 

trim 



Digitized by GoogI 



On a SHIP Cruising in her Station. 

trim for their fhips for failing, by the people moving fore and aft 
with as many fhot as they all can carry with them, ficc. 



On a SHIP Cruising in her Station. 

SITUATIONS and circumflances are fb variable, that no cer- 
tain rules can be laid down for this purpofe : yet I think hints 
may be given that may contribute towards getting fight of, and 
Ming in with the enemies trading fhips, when got into their tract, 
, en which fuccefs intirely depends. 

Cruising the war before lafl in the employ of that great,, but 
unfortunate hero, Fortunatus Wright, in the Mediterranean fea f 
where the wind blows, generally either eaflerly or wefterly ; that 
is,, either up or down the flraits ; it was planned, with either of On emit 
thefe winds that blew, to fleer up or down the common channels jj* jj^'n 
the common, courfc, large or before the wind in the day time th« day, 
without any fail fet, that the enemy's trading mips, a flern, "^i"^ 
crouding fail with this fair wind,., might come up in light, or we ni s bt - 
come in fight of thofe (hips a head that might be turning to wind- 
ward ; and at funfet if nothing appeared to an officer at the mail 
head, we continued to run five or fix leagues as far as could then 
be feen before we laid the fhip to for the night, to prevent the 
(hips a flern coming up and parting out of fight before the morn- 
ing, or our pafling thofe fhips that might be turning to windward; 
and if nothing appeared to an officer at the mart: head at funrife, 
we bore away and fleered as before. And when the wind blew 
acrofs the channels that fhips could fail their courfe either up or 
down, then to keep the fhip in a fair way ; in the day time to 
fleer the common, courfe under the courfes and lower flay-fails ; 
and, in the night, under topfails with the courfes in the brails, . 
with all things as ready as poflible for action, and to take or leave 
what we might fall in with in the night. 

Many other advantages attend cruifing wkhoutany, or but 
with low, fails fet. As abovementioned in the day time and fine 
weather, when other fhips are crowding with all their lofty fails 
fet, they may be fcen at twice the diflance that you can ; which 
gives you the opportunity to fee them a long time before they can 
fee you ; and to take their bearing by the compafs, and obferve 
how they alter; by which it may be perceivable how they are 
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{leering, and you may confult what is beft to be done, if it is to? 
late in the day to give chace ; which fbould always be confidercd. 
For three malt fliips, in fine weather, with all their lofty fails fet, 
^ t may be feen from each others mart heads feven leagues diftance ; 
*°y* to which muft make a feven hours chace, at three miles an hour 
s ivc c fc afe difference in the mips failing, which is a great deal with a leading 
£c!ng a rft wind ; and if the chace happens to be to windward, muft make 
^P- it ftiil longer in proportion of time to come up with her ; and 
when they perceive they are chaced, and think themfelves in 
danger of being taken, they will naturally ufe all pofliblc means 
to efcape out of fight, by altering their courfe in the dark, if they 
cannot be got near enough for you to keep fight of them in the 
night. 

For thefc reafons, wkhout the time, fituations, circumftanccs, 
and appearance require you immediately to give chace with all your 
fail at the firft fight of a vcflel, it often happens, that you may 
ftand a much better chance to fpeak with the vcflel by endeavour- 
ing to waylay and conceal your defign and fhip from them ; which 
may be done even in the day time, with all the fails furled as 
beforementioned, till within about four leagues diftance, when it 
is computed a (hips hull, in a clear horizon, begins to appear above 
it. When this concealment can be made, and all is ready prepared 
to take or leave, and you can fall in with the expected enemy in 
the night, or early next morning, if they are found unprepared for 
aclion, it muft give you a great advantage over them. But when 
you cannot be concealed from enemies vcflels in fight, that may be 
coming with a fair wind towards you ; then it mould be confidered, 
whether, inftead of giving chace with all your fail fet in fine 
weather, it may not be better to difguife your fhip, to appear as an 
looffenfive neutral fhip, by getting your fore and mizen- top-gallant- 
yards down, and the mails ftruck with only their heads above the 
caps, as mentioned page 55, and either ftand upon the wind, with 
the main-top-gallant-iail fet, if not noticed, till, by tacking, you 
can fetch near the intended chace ; or, to fleer near the fame 
courfe with them, with flop-waters towed in the water ; which I 
have feen done with fuccels to make the fhip fail fo comparatively 
flow as to induce an enemy to come faftcr up with you, than you 
could with them by chafing. 
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IN chafing, all poffible pains mould be taken to fct and trim the 
fails to the bed advantage; as has been mentioned on that 
fubject; and to confider the properties of your fhip. If fhe excels 
moil in failing upon a wind, the chafe (hould then be kept upon 
your weather bow, to prevent her getting to leeward of you ; but 
if you excel moft in (ailing large, and not upon a wind, the chafe 
mould be kept upon the lee bow to prevent her getting to wind- 
ward of you ; regulating your motions according to the motions 
of the chace, that will naturally endeavour to make ufe of the 
feme advantages of beft failing; and if it is a light (hip, or 
lightly loaded, me will fail better large than upon a wind ; and if 
a deep loaded fhip, better upon a wind than large, &c. all which 
deferve notice. To chace to the beft advantage, and as foon as it 
can be done, the helms-man mould fee, and be directed, how to 
keep and fleer fteady by the chace, (independant of the cun) which 
is known to help a (hip's failing to come up with the chace. 

But it often happens in chafing, that night comes on : which 
makes it very uncertain how long, or whether the chace can be 
feen or not, though many may pretend to fee her plain, long after 
(he has been loft light of by the commander, who mould not de- 
pend upon other peoples eyes without trying every now and then, 
whether they point to fee the chace, in one and the fame part of 
the horizon, when the fhip is privately ordered to be wared about 
from her courfe a point or two from the compafs each way ; and 
according as they agree or difagrce from this rule, either to con- 
tinue or leave off chace. and crowd fail to get a head, and way by 
the chace, in the way (he feemed to be bound ; which from ex- 
perience I can lay gives the beft chance of falling in with her again. 



On Towing and Rowing a SHIP in Chaci. 

H A S I N G with little winds and in calm?, may often re- 
quire both to tow and row the (hip with oars. Therefore, 
to do it in the rr.oft advantageous manner, deferves notice. When 
towing a (hip to make her fteer and work, it may require the tow 
rope not only from the bowfprit end, but from the jib-boom end, 
which will give more power, in proportion as it is farther from the 
center of the flap's turning motion, to pull her about ; but when 
towing to give the fhip n;oit headway poliible, the tow rope lLould 
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be made fail no higher than is ncceffary to keep it clear of the 
water. 

To row the fhip with oars, the oars mould be made fuitable te 
the room the Ihip affords to row and Itow them. In the Livers- 
pool Privateer, beforcmentioned, we rowed with eleven oars on 
each fide ; and fculled with two, run out right aft, after the 
manner of -the Cbinefe. And in order to add more power, by 
more people pulling all together at the oars on each fide, and pre- 
vent the confuuon and hinderance that is occaiioncd by the people's 
not pulling all together, we had fwiftcrs for each fide, made of 
finglc ropes, with gromits in them, at the fame diftancc of the 
row ports from each other; and put on the handles of the oars fa, 
that men could pull between the oars by thefe fwiftcrs ; which 
after a little practice, loon made all the people pull completely 
together. 

The two fculling oars abaft, were made crooked or curved a 
little, with the flat of their blades bending downwards, and aa 
iron focket nailed to the under part of the oar at the port, when 
the blade was flat in the water ; and a (hort bolt, tapered and 
filed like a wood fcrcw, with a round head, was fixed in the 
Ug S^t middle of the ports, for the oars to turn upon ; and ftaples in the 
deck, right under the handle of the oars, to hook a line with a 
hole in the handle of the oar that is reeved through with a bend 
that bears the drain, whilft the men fcull, by ftanding on each 
lide of the handle of the oar, and only have to pull to, and pufh 
from them, with all their ftrength, which makes the blade cant 
and act, flanting downwards into the water, each way, with great 
.power to give the fhip headway ; and may likewife help to ftcer 
the (hip and bring her about from one tack to the other, when it 
rannot be done by the rudder, and will fweep a (hip's ftern about 
as occafion may require, when engaging in a calm. The com- 
parative power and effect of fculling oars, to force a velTel through 
On fcuii- watcr » * s indifputably proved in China; where the people 
appeared to me no ways expert in their navigation, except in this 
method of fculling all their numerous river veffels and paffage 
boats, great and fmall, without any fail or rudder ; and this they 
do in a more dexterous, eafy, and expeditious manner, in my 
opinion, than in any other part of the world that I have feen. I 
have obferved, with pleafure, their veflTels with 20 tons of goods, 
and room to accommodate their families, (culled by two men only, 
from the city of Canton (20 miles) to our (hips, ftemming and 
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fculling againft the tide, running above two miles an hour, and 
Jaying the fhip on board in a fafe and eafy manner. And not only 
their large river veflels, but their fmall boats are moved very fail 
through the water by this method of fculling. I was one in a 
fine eight oar'd pinnace that was beat with eafe, and laughed at by 
■two men in one of their common bumb-boats, in fpite of our 
utmoft endeavours ; this therefore deferves notice, and might in 
my opinion be brought into ufeful practice among us, on many 
occafions, in boats in narrow rivers and canals, to land numbers 
<of men where there is not room to row with oars ; and in our 
whale boats, &c. for with the very power they fcull the veflel a 
head, they freer her at the fame time ; which muft on this ac- 
count be much better than a rudder, that flops water, as has been 
ohferved on rudders. I cannot forbear here remarking that thefe 
Cbineft fculling veflels are built upon good principles to anfvver 
their purpofe, as all veflels that are to be moved with oars or 
paddles only, ought to be, having flat rounding bottoms, with 
flanging projecting bows and fterns, without keel, Item or ftern- 
poft, to hinder their ready turning ; and drawing fo little water, 
they are eafily made to flum, in a manner, at a great rate over 
the fur face of it, where the water gives way much ealier than it can 
do at a greater depth j and their method of fculling makes them 
{as much as poflible for art) to imitate the nature of Porpoifes, 
which fcull with their horizontal tails fwifter than any other fifli °" ( £ or * 
we fee at fea, where they frequently fecm to fport and mock a {hip fculling 
when failing at the rate of ten miles an hour, and will fwitn, as lLcir 
may be obterved, fculling with their horizontal tails, acrofs and 
acrofs the (hips bows, at fuch an angle, that they cannot go lefs 
than thirty miles an hour ; which muft be allowed to make much 
in favour of the Cbinefe method of fculliug their veflels, inftead 
of rowing them as we do with oars, which are levers ; and our 
method of applying their power in rowing, will in my opinion 
never be excelled, by any complicated machinery; which has 
been often tried, at great expence, without fuccefs. 
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TOW we may fuppofe a (hip to have come up (b far with her 
_|_^J chace, as to preceive them to have the appearance of 
enemies, and preparing for adtion. Then the appearance of their 
force and motions, mould be (Iridtly obferved by the commanding 
officer ; and he mud proceed accordingly, to make all neceffary 
preparations in good time againft the word that may happen ; 
guarding againft being furprized unprepared by any mam ap- 
pearance and motions that may be ufed to deceive, as happened 
when I was In a cruizing fliip in the war 1746, when the (larboard 
fide of our mizen-top was (hot away by the enemy before our 
commander would permit all hands to be called to clear (hip for 
adtion. 

When come lb near to the enemy m chace, that they prepare 
and fire their ftern chace guns, (which is a fign of weaknefs and 
fear, and which gives joy to the chafing (hip) though it muft be 
allowed to give them a chance of (hooting away fome of our 
marts, and helps their (hip forward ; but as fucceft depends en- 
tirely upon getting clofe up, to have them at command, therefore,, 
without fome good reafon, you (hould not be tempted to fire your 
bow-chace guns, becaufe they will (lop your (hip's headway fo 
much as may occafion the lofs of your expected prize. 

But when the chace is perceived to be a (hip of force, pre- 
paring and clearing (hip for action without running out their ftern 
chace guns ; then all poflible pains and expedition (hould be ufed 
to clear (hip, and make all the neceflary preparations, that the 
circumftances of the time and attack may feem to require; to 
have the yards dung, the top-fail- (heets (loppered, and to leave 
nothing to be done but to haul up the courfes to come regularly 
to action. 



On MANOEUVRES in ACTION. 

o« run- Q* U P P O S E you are chafing with the wind large, and that 
ning rnd ^ the enemy hauls up his courfes and brings to, in form cf 
tke attack battle, with the main-top-fail aback, &c. as if he thought it 
mod advantageous to begin the attack by firing his broadfide to 
rake you fore and aft, as you are running down large, right end 
on towards his broadfide, which in my opinion, is a manoeuvre 
that by Britons ought never to be refufed, though it was given as 
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a reasonable excufe, for a late unfortunate Admiral's not running 
right down upon the enemy, who laid to waiting for him ; but I 
can fay from reafon, as well as experience, that when running 
right down upon the enemy, we have received two broadfidcs in 
the time, without receiving any damage of confequence: for it 
(hould be con fide red, running in that direction, a mip is not above 
a quarter part as big an object for the enemy to hit, as when 
broad fide to; and the fliape of the bows and built making that 
the ftrongeft part of a (hip, may deflect many (hot that may hit 
her in that flanting direction. 

Therefore I think it a point of duty on this occafion, to run 
right down, and bring to with the top-fails aback, clofe on the 
enemy's weather quarter, and begin the attack by making a general 
difcharge from the lee fide ; then box haul the £hip, and run clofe 
under their ftern, and make a general difcharge from the other 
fide, aiming at raking them fore and aft ; and if the power of the 
enemy appears to require it, put the helm hard over, to bring the 
(hip by the wind on the other tack, till you can fetch the enemy's 
weather quarter again (if they continue to He to) ; then put the 
fliip about, and repeat the attack by the fame manoeuvre, as 
before fully defcribed, (as well as that of attacking a ihip of force 
that makes a running fight) in the exercife of thefe manoeuvres 
beginning at page 228. A fore-ftay-fail, as before mentioned, is 
absolutely neccflary for a fighting fhip to make her manageable on 
thefe occafions, when her courfes are brailed up. 

But it mud be allowed, that a fliip is liable to be difabled in her 
mails, yards, rigging, &c. fo as often to hinder the performing 
the above mentioned manoeuvre ; yet all advantages and openings 
are to be taken, and none given to the enemy in fighting ; and I 
know from experience, that our people fight much more to ad- 
vantage, in proportion as they are brought near to the enemy, who 
we will fuppofe continues lying to, to fight, and that your (hip 
may be difabled from, or think it neceflary to perform the above- 
mentioned manoeuvre; yet even then, I would recommend to 
begin the attack clofe upon the enemy's weather quarter, (as the 
ftiip figure 1 is reprefented, attacking the mip figure 2, plate the 
8th) and only by backing and filling the (ails, as the circum- 
ftances of your own, and the enemies (hip and people may be 
obferved to require. 

In performing this manoeuvre, of backing and filling when the on attack 
enemy lays his fliip to, to fight, as laft mentioned, it fliould be j^ k b 7 
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anJ filling made a certain rule, on your (hip getting fternway by backing the 
tLc fails, that the helm (hould be put hard aweather, to make her 
Kick the farther a-ftern, before flic lofcs her fternway, fo as to gain 
the more room to get furficient headway upon your (hip, to be 
more under command of the helm to fteer and (hoot her with? 
pleafure, either on the lee or weather quarter of the enemy, who 
lying to with their helm a lee, is under no command, but alterna- 
tely comes to and falls off from the wind ; which being obferved, 
you may take the advantage and (hoot your ihip up in the wind 
clofe under and acrofs their ftern, raking them fore and ait with, 
what may be called your lee broad fide ; and after that, the (hip 
may be backed and boxed off at pleafure, to fill and (hoot up upon 
the enemy's lee quarter, to difcharge your weather broadfide, and 
back all the fails, cfpecially after (ail, with the helm a-weather 
when the fliip gets fternway, to make her back the farther a-ftern 
of the enemy, where all the guns may be loaded again* and alL 
things made properly ready with more fafety to repeat the attack in. 
the fame manner if the enemy continues to lie to ; which may be 
done by the above management ; for in making the ftern board 
with the helm a-weather and the after fails flat aback, you* (hip. 
rather gains ground to windward, whilft the enemy, with the 
main-top-fiul only aback, drives to leeward, and (hoots a head ; 
fo that when your fternway is done, by filling your after fails, 
your (hip may be luffed up to fetch and luff up under the enemy's 
ltern again, to adt as their (ituation and behaviour* compared with, 
your own, may admit and require. 

This manoeuvre of backing and filling, which may be eafily 
continued in practice as long as the mafts and yards (land in a 
three maft (hip, gives a great advantage when attacking, or being 
attacked by floop, fchooner, or any row galley; as veffels, fa 
rigged, cannot back their fails ; and then it may be neceffary to> 
have both ftern and bow chafe run out to prevent their raking or 
running you on board in thofe unguarded parts. 

But let us now fuppofc that the enemy is found but of equal 
force to yourfelves; yet it is ftill the duty of all commanders to- 
endeavour by all prudent means, to avoid being unnecenarily expos- 
ed to the enemy's (hot; and to obfetve and take all advantages that 
offer; beginning and* continuing the attack by manoeuvres, as long 
as the enemy's management admits of it, as beforemcntioned; at- 
tacking them clofe under the ftern, and quarters ; and not out of 
bravado, to run up along fide to try their ftrength, until by your 
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Superior conduct and bravery, and by appearances, you have 
weakened and diftreflcd them to fuch a condition, that it is but 
reasonable (to fave lives and property,) they mould make a lub- 
miflion when threatened with your being prepared for and deter- 
mined in their total deft ruction, if they refufe to fubmit. 

But when an enemy on coming near proves much inferior in 
force, and ftands no common chance to relift your power, then thI P 
intereft as well as humanity to preierve both men and Ihips from * J * 
harm, requires to run up to their quarter, and demand immediate fore the 
fubmiffion j but take care always to keep them before your beam, b £J m ^ and 
which gives an opportunity to obferve their motions and behaviour, board be- 
and your own people's at the iame time, and prevents their taking f^'h"^ 
notice of any of thofe advantages tha.t have been defcribed, whereby a from 
lhip of fmall force may hurt, or el'cape from, one of much^t^* 
greater power. And fuppofe they refufe to fubmit, and take 
ihelter from your Ihot in their clofo quarters, and expedt to be 
boarded to take the advantage to deftroy your people from thofe 
quarters ? Without fomc very urgent motives, I would never 
facrince men to board them, and fight againft the great advantages 
that dole quarters afford, but manage fo, as to lay your Ihip's 
broadlide right acrofs their ftern, and there, if pofiible, to grapple 
and fecure them, by making fail to each of their quarters, and raking 
them through the ftern, fore and aft, to drive them from their clole 
quarters ; after which your people may be put on board to take 
polfefiion ; and take their chance to oblige them to make a fub- 
miflion, to prevent farther deftruction of the (hip or people, which 
both interelt and humanity demand from the conquerors, as far as. 
is conuftcnt with their own fafety. 



On TREATING PRISONERS of WAR. 

AFTER en; mies fubmit, and furrender themfelves prifonecs 
of war, then not only all hoftilities, but treacherous defigns 
mould immediately ceafe on both fides ; and for the health and 
happincl's of the whole, while they are obliged to live together in 
one lhip, the prifoners mould be treated with all the lenity and 
liberty that fafety and good order will admit of; and not to ag- 
gravate and augment their unfortunate lituation, by cruel ufage 
and clofe confinement below, to breed diforder and difcontent, and 
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On TREATING PRISONERS or WAR. 

drive them, out of fatal neceflity, to defperate attempts for their 
liberty and to breathe in purer air. 

Yet it muft be allowed, when prifoners of war have their 
liberty, it requires extraordinary care and caution to guard again ft 
giving them any opening or advantage, that may induce them to 
attempt riling to take your (hip from you. In the war 1747, 
cruifing in the Mediterranean with the prifoners of three French 
prizes on board, at their entire liberty upon deck, apprehending 
no danger from them ; upon an occafion, I imprudently ordered 
all our fails to be clued up, and all our people upon deck, to go 
up and hand them with all poflible expedition ; one of the French 
captains thought to avail himfelf of the advantage of our people 
being moftly aloft; I providentially however perceived he was 
going to give the alarm for his people to rife and take the fliip, and 
putting my hand in my pocket, took hold of my pocket piftol, 
and ran up clofc to him, and told him coolly that he mould be the 
firft that mould die by the attempt ; which (lopped his proceeding ; 
and I calmly ordered our people to come down as fitft as poflible j 
which they did ; and made me very thankful to Providence for the 
efcape from this danger ; which I thought afterwards, might have 
been avoided by ordering their feamen to go up aloft, mixed with 
ours, to do the working part of duty as fuch occafions may re- 
quire; which cannot be thought unrealbnable whilft they arc 
prifoners of war, and are allowed the fame provifion and liberty as 
their conquerors, as far as is confident with fafety. 

Th erefore to enjoy this mutual advantage, all fuch ungrateful 
and unfair attempts mould be difcountenanced and abobihcd from 
amongft civilized nations. I farther learned, from this man's at- 
tempt, what little dependence is to be put on ceremonious pro- 
fefiions : for this man, when firft: brought on board our ihip, 
made many apologies, and begged that he might not be ill-treated 
for the reliftancc he made in defending his fliip j and he was 
anfwered, that he ihould be treated rather better than worfe for 
doing his duty like a brave and honeft man. 



THIS 
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On Sayings and Signs of Good oil Bad Weather. 

TH I S is of fuch importance to navigation, as to djeferve 
notice, whether any, or how far fuch figns or fayings may 
be obferved or depended upon from experience, to be of any ufe to 
feamcn. 

It muft be allowed that our world, and fyftem of worlds,, and 
the whole creation, as far as we can obferve, are governed by the 
Almighty Creator, prefent to all parts, which are moved 
by bis general laws, fo as to be fubfervient to anfvver all the juit 
purpofes, not only of bis general, but fupcrintending, fpecial Pro- 
vidence. Yet we are told, by Revelation, that our ever 
Blessed Saviour, Lord of the World, who (hewed his com- 
mand of the elements of winds and waves and all nature, as far as 
we know, and faid the wind bloweth where it lifteth, but from 
whence it came, or where it went we knew not. And accufed 
the Jews who would not defcern the figns of the times as foretold 
refpecling himfelf, although they attended to the figns of the 
weather by obfervations. *' When the fky was red in the evening, 
«' a fign of fair weather ; but when red and lowering in the 
" morning, a fign of foul weather ; when feeing a cloud rife out 
*' of the weft, there cometh a fhowcr j and fo it is. And when 
*' the fouth wind blows, there will be heat, and it cometh to pais." 
And thefe figns are continued to be obferved here to this day. 
And St. Paul in his voyage to Romt, in the feafon of the year 
when failing was become dangerous, told what would be the con- 
fequence to the Centurion, who believed the owner and mailer of 
the (hip more than St. Paul; and when the fouth wind blew 
foftly, thought they had obtained their purpofe - t but it was at- 
tended not only with great hardmips, and lofs of the Ihip and 
cargo, but a narrow providential efcapc of their lives, as foretold 
by St. PauL 

For thefe reafons, all that is known from experience cither from 
the barometer, figns, or layings, that may any way contribute to 
point out to feamen the weather and winds likely to happen, 
defcrves mentioning at leaft, to make them more familiar to ob- 
lcrvation, and how they may anfwer. 

In the torrid zone and near the tropicks, it has often been re- 
marked by the learned, that both winds and weather arc moftly 
periodical at different feafon s of the year; and the barometer varies 
but very little ; but in higher latitudes both north and fouth, like 
the wands and weather it varies greatly all the year round, as men- 
tioned in the firft fix pages. I mult own, during the many years 
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obfcrvations I have made of the barometer, I have often been 
difappointed in expecting an eafterly wind from the glais being 
high ; which I find happens with wefterly as well as all other 
winds, and that a quick rife as well as the quick fall of the quick- 
lilver mews changeable and uncertain weather. And that thefe 
changes of weather and winds no way depend upon the fituation 
or phafes of the moon, or the fun at the equinoxes, as they are too 
generally thought to do in this climate. And it has been lately 
remarked in the philofophical remarks of the Royal Society, that 
what are called influenced times, have no effect to occafion changes 
of wind and weather, and they happen at thofe times no more than 
at others ; therefore I think thofe prejudicial notions ought to be 
exploded, efpecially thofe that deter (hips from going to fea till 
the equinoxial gales are over, at which times I can fay from 
memory, and an exact Journal kept for 28 years, of winds, their 
velocity according to Mr. Smeatons Tables, and weather and every 
thing that could affect the tides ; in making obfervations on them, 
that we have as fine weather at the equinoxes as at other times, 
as by theory, wc ought to expect it, becaufe it is then only that the 
run Chines upon our globe from pele to pole as particularly de- 
fcribed page 123, which (hould naturally tend to equalile the 
temperature of our air, rather to prevent than to raifc ftorms. 

From what has been faid on this fabject, it is not to be doubted, 
but that alterations are made in the denlity of the different parts of 
the atmofphere, that may caule the elements to move fo as to give 
the appearances in the Iky, from which thefe figns and fayings had 
their rife. ** The evening red, and the morning gray, is the fign 
*' of a fine day. A clear, N. W. and a foul S. E. horizon, a 
*' fifherman's night. A rainbow or weather-gall, at morn, fine 
" weather all gone. But a rainbow towards night, fair weather in 
" light." It is reckoned a bad fign when ter reft rial objedts, at a 
diftance, appear extraordinary clear and near; and when the ftars 
appear very numerous and glaring the firft of the night ; and 
when a great white froft appears in the morning. 

Relating to winds. " When the fun fcts clear,' an 
" eafterly wind you need not fear. When the fun fets under a 

bank, a wefterly wind you need not want. When the wind 
" blows cold, it is likely to hold. An eafterly wind right, com- 
" monly abates at night." Our frequent long wefterly gales com- 
monly end in varying about to the northward ; but when the wind 
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On SHIPS in DISTRESS. 



backs (againft the fun as it is called) to the fouthward in the 
afternoon, it is a fign of bad weather and the gale continuing. 
" At coming on of fqually and blowing weather, when the wind 
" comes before the rain, lower down the topfails and hoift them 
" again. But when the rain comes before the wind, firft reef, 
" and then hand." 

But to fail from a port or road- ftead, or carrying fail at fea in 
fufpicious weather, it muft be left to the commander to form a 
judgment to adl as appearance, lituation, and circumftanccs may 
require. Yet I cannot help remarking, I have known many great, 
fatal, and total lofles by failing with foutherlv winds, with driz- 
zling rain ; efpecially in the winter feafon ; which, in this climate 
for Teamen, may be reckoned to begin with October and end in 
March t when the wind, from being moderate at S. S. E. afterward 
flies about fuddenly to the weftward, and to N. N. W. the op- 
pofite point of the compafs, and blows with fuch violence, as to 
do great damage, and is very deftrudtive to (hipping, when they are 
catched unprepared, with a great deal of fail fet. Bcfides that 
ftorm, mentioned pages 5, 6 1 have known many others that have 
been very deftrudtive ; and one in particular, that deferves notice, 
a* difcouragement to that vile cruel practice of prcfling feamen for 
government's fervice. In the latter part of the foreign war, 1757, 
in the evening, I faw one of his Majcfty's fnows or war with all 
fail fet crowding away with a large wind at S. S. E. and rainy 
weather, with about 140 preffed men on board. That night the 
wind flew fuddenly round to the oppofitc point N. N. W. and 
blew a ftorm that muft have overfet and funk her, for no remains 
jyere ever found, but her barge, that had floated off the booms. 
So that with a foutherly wind and rain, Ihips fliould be upon their 
guard, and not be covetous of the weather more, for fear it may 
fuddenly prove a dangerous lee one an our coafts. 



On SHIPS in DISTRESS. 

SUDDEN diftrefs of fliips at fea, has often ft ruck their 
crews with fuch panicks as to occalion them, in many in- 
ftances, to take the worft, inftcad of the beft means or methods 
for their fafety or relief; their minds being fo difcompofed, at 
fuch times. As phyficians when lick, are reckoned very unfit to 
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prefcribe for thcmfclves ; therefore every endeavour rtiould be ufed 
to point out every thing that is thought pofiible to be of any fer- 
vice on thefe melancholy occafions, as far as circumftanccs and 
fituation can be defcribed to happen. For it is but too well 
known that many people, after fuffering great hardmips, have loft 
their lives, by two rafhly quitting their (hips in their boats, when 
they might have been faved if they had ftaid by their (hips. 

When a (hip proves weak, and works the oakum out, fo as to 
make dangerous leaks between wind and water, it is common to 
nail meet lead upon the feams, I can fay from experience, that lead 
breaks by the fhip's working, efpecially when (he hauls under the 
chains, (as it is called) by the ftrain of the marts and ftirouds mak- 
ing the feams open and (hut as the fliip rolls. Leather or canvas, 
nailed on flack, with oakum under, will anfwer the purpofe much 
better than lead. 



On Dangerous Leaks Suddenly Breaking out. 

AS foon as the pumps are manned and fet to work, the utmoft 
endeavours mould be immediately ufed, and all poilible 
means tried, to find out and ftop the leak, before the people 
become jaded by pumping ; which, from experience I can fay, 
gives a much Jjettcr chance for fafety than a continual pumping, 
which may prove ineffectual, without endeavouring to ftop the 
leak. 



On Fothering, to Stop Dangerous Leaks in Ships bottoms ; 

and their Pumps. 

I WAS in a fhip called the Pearl, as mentioned page 24, that 
had but been three voyages to the Eaft Indies, that was armed 
and fitted out at London, to cruife three months off the Weftern 
Iflands, where in a great ftorm the ftep of our foremaft gave way, 
by its not being bolted through the timbers, but through the 
rooms between them, that the bolts worked great leaks "in the 
outfide planks, which great fault of the builder deferves particular 
notice, and being fo low in the bottom the water rulhed in with 
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great violence on both fides of the kelfon, which made it the more 
dangerous for the reafons given page 10, which obliged us to fct 
all our pumps to work with the utmoft exertion, till we got the 
fpritfail unbent and torched over with bunches of oakum with 
ropes to the clues for the fore part and earines, for the after part 
applied it to fother the leaks, which ftoped them for a time, till 
we freed the (hip from water, and made fail for Lifbon, and got 
repaired by heaving keel out, which proves the fpritfail well adap- 
ted for forthering ihips bottoms by being made ftrong to bear 
warning and may be eafily fpared for this important purpofe. 



On SHIPS PUMPS. 

WE had two chain pumps and two wood fucking pumps in 
this fhip ; though the third officer in command, I joined 
a gang at a chain pump on this important occafion, to (hew an 
■example to the people, pumped with a fwift motion half an hour 
.at a fpell, by the half hour glafs, when thofe at the fucking pumps 
could not continue ftriking them above five minutes at a fpell, by 
the pump brakes working breaft high, which Ibon tires the arms 
and greatly fatigues the men working them. Therefore chain 
pumps for mips where there is fufficient room and men to work 
them, will always have the preference by going round all one way 
makes a perpetual lift and difcharge of water in proportion to the 
fwiftnefs of the motion they are worked with, which in my opi- 
nion excels all the others that I have feen. 

After all the commendable trials of late that have been made to 
improve fliips pumps, yet the lead and wood fucking pumps arc in 
general ufe even in capital merchant's mips, therefore, I ihall 
endeavour to relate what has occured to me on this important 
fubjec"t. 

Instead of working thefe pumps in the common tirefomc 
method with a fingle brake breaft high, as abovementioned, I 
would recommend to make a long fquare ciftcrn of two inch oak 
plank, 26 inches long, 1 2 broad and 1 2 deep, with a partition in 
the middle, that the two end fquarcs may admit two lead pumps 
to go through their bottoms into the well on each fide of the 
kelfon, and their lead fpouts pointing through the fore tide of the 
wood ciftcrn, or fixed on the top of two wood pumps with an iron 

ftand 
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ftand exactly in the middle, with cheeks and holes that a pump 
bolt may go through, what I call a double iron brake as a fulcrum 
or prop that it turns upon, and having a flit on each fide right 
above the bores of the pumps, with holes for the (hanks and bolts 
for the upper boxes, with wood handles at each end, and to be no 
higher than it can be worked with what I call, underhand pump- 
ing, that the men by pulling upwards can pull twice their weight, 
and by prcfling downward can eafily prefs their whole weight, fo 
that when occafion requires to work two pumps they make a 
double ftroke, that makes two ftrokes for one in the common way, 
as may be better perceived on referring to plate the 2d, which 
delcribes a pump 1 got made of two inch fir boards, to pump up 
the water, whilft making tunnels for our Wet Docks to wafli the 
mud out of each other. 

This pump was made from obfervations on the principles of 
the prcflure of our air, as mentioned page 3, how boys lifted 
paving nones with their fmall round fuckers; to try the experiment, 
I got my Aioe-makcr to make me two of them, three inches di- 
ameter of tanned hide, called butt, that lifted a paving ftone that 
weighed fifty fix pounds, and by ftilyards the fame weight, when 
tried to hcarthftones, which is equal to the weight of feven gallons 
of water. I made the two fuckers for the vacuum of this pump 
of the fame fort of leather, 12 inches fquare, nailed to a fquare 
frame an inch thick, that exactly fitted and put down upon battons 
nailed tight, fix inches from the top of the two fquares, which 
made them both air and water tight below. And the main pipe to 
go down into the water or well, was made of ftraight flat boards, 
open four inches fquare at the bottom, and nine inches by four 
fquare at the top, and the partition board going down in the mid- 
dle when it was fixed fart, with the plain of the bottom, about 18 
inches, left a fquare opening of about four inches into each cittern, 
on which was fixed a valve on each fide of the partition, that 
opened and (hut as the pump was worked by two fquare valves 
fixed in the middle of each leather fucker, with four fquare thin 
iron plates about an inch broad, with holes at each corner for 
four imall branches of the pump rod to go through, with fcrews 
and nuts below to faften the leather and upper valve or clapper, 
which not only made as long a ftroke up and down as common 
fucking pumps, but by the bending of the leather up and down, 
added greatly to the vacuum and made two flrokes to one common 
pump, and dtfeharged a great deal of water without any friction. 

And 
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And either common lead or wood fucking pumps m y be 
worked in this manner to gre.1t advantage, as bcrorc inentior.eiJ. 
A large (hip that was built litre ibr the GV/v;;.-.-// ILujl buiut com- 
pany, h.id lour wood fucking pumps worked upon thi-. principle, 
to work one, two, three, or all Tour by this under hand Itroke. 

I cann'ot help thinking that if what I call double bitki;. ; 
pumps were weil made of oak phnk, as above defcribed, t'vy 
would iurpafs all other linglc fucking pumps; for if it js co:»uu. ,,A 
that to fmall a conical vacuum is made by a three in eh fneioer, ••. J. t 
may be made by 12 or 15 inch fquarc fuckers, lifting a d diilhar-;- 
ing two fhokes for one. And two of thefe pump:, may be made :.■> 
Hand very well, with the iron brakes of the upright Uands 1 f 
the cittern*, together a mid (hips in a tlruight hue fare and : fr, 
abaft the maimnud, one cittern difclun-dn? the water forward t.'. 
other ait, the upper valves opening that way. 

The citterns Handing upon a level, with their upright i;vn 
Hands of equal heigth and length, that long wood handles may 
be put through the eyes of the brakes on each fide, to wot ,; 
both pumps together when occalion requires it. l>ut it requires 
care that tire citterns are fixed at the top or the pipes, exactly with 
that fmall angle to admit the lower end of them to go down < n 
each fide of the kellbn, with cleats upon them, to rctt upon the 
kelfjn, to keep them at the proper height from the bottom of roe 
well. The thicknefs of the plank for the fa pipes I recommend 
the two fide pieces that are to be four inches broad, from top to 
bottom, to be two inches thick, but the two fore and after pieces 
that arc to be fix inches«broad at the bottom, to fourteen inches at 
top, to be from 2I to three inches thi^tt according to the fze of 
the vcficl, and rounded oft a little at the coiners that iron hoops 
may drive well upon them, and eljueially one near the top, with 
two boles in the middle that a fmall bolt may pais through, and the 
tongues of the citterns, four inches broad to go down the middle 
of the pipes about eighteen inches, when the tops of them a,c 
cut to two inches, th.it the bottom of the citterns may be iitied 
tight even with the top of the pipes, and properly bolted w.tii 
fmall metal bolts, nuts, and fcrews, to keep tihem ib ; I would 
gladly contribute fomething handfome to give them a fair tri d ror 
lliips, for it mud be allowed, that even great geniules cannot lie 
all that is againlt them in new things rill experience decides. 

lie; 1 the performance of the deal pump made and nailed to- 
gether hi a curfory cheap manner, by our common dock carpui- 
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ters, as mentioned page 248, and reprcfented plate the 2d, I was 
induced by the advice of fome triends to lend it up to London, to 
take its chance for the premium that was then offered, by the 
Noble Sidi/y, for Arts, &c. for the beft pumps for ihips, which 
I did in a waggon, and went up to fee the trial, at the time ap- 
pointed, when there appeared only two other on the occafion, one 
of them was a round of water buckets to a chain going on a 
barrel like a chain pump, which was objected to as not fit for 
Ihips ; the other was three common wood fucking pumps fixed 
clofc together in a llraight line, the upper boxes were worked by 
three iron cranks, that were turned round with a long winch the 
fame as a chain pump, which three pumps were fixed and tried 
againft mine, on board of a Ihip in the River, which I mud own 
by the fwiftnefs of the motion of working thefe three pumps 
united all one way, made them to appear to dilcharge more water 
than mine, but the difference was not afertaincd, no method was 
made for that purpoli:. 

After the trial I waited upon the Society for their dccifion, 
which was, that none of the pumps that appeared, deferved the 
premium. I then lent my pump home by a Liverpool trading 
ihip. 

If they are to be tried on board fmall veffels expofed to a hot 
fun, in warm weather, that may caufe the citterns to llirink, it 
may be ncceffary to nail pump leather on the out fide of what 
may be called the teams of the citterns, to keep them air tight, if 
they come to be in common practice, and worked upon the upper 
deck, additional power may be eafily made, of iron bent like a 
fwan's neck, to be put occalionally with a fmall bolt to the ends 
of the brakes, with an eye at the upper end, above head, at a 
proper ditlance, for men to pump with bell ropes, which from 
experience I cin lay eaiily increaftd the dilcharge of water ; this 
ai.ti many other advantages, in my opinion, would attend thefe 
pumps, above both the common wood and lead fucking pumps, 
which dilcharge mod water in proportion to the tightnels of the 
leathers of the upper boxes, and that increaks the friction in pro- 
poition to require more power to work them, and when worked 
J a: a ior any loi u r ti-iiL, not only foon wears away the leathers of 
the upper box^, but the bores ol the pumps, lead as well as 
r ood tu i-e^uirc rvming, which 1 think cannot be got done at lla. 

Bur 
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But if thefe plank pumps were brought into ufc, they might 
not only be repaired, but made on board lhips at fea, if they ruve 
the materials, which would be neither expeniive nor cumberlbtnc, 
and not liable to be choaked as the other lucking pumps are, by 
which mips have been loft. 



On Seamen Quitting their SHIPS too foon, to favc themfelvcs 

in their Boats. 

SOME late accidents happened on our neighbouring coaft, 
when it was thought the crews of fome veflels had left them, 
and took to their boats to fave thcmfelves too foon, when it was 
thought, and in a manner proved, that they had time enough to 
run for a port or on lhore, where thcmfelves and vefLl might 
have been faved, or property from them, for one of them was a 
brig leaden with coals from Liverpool, who boarded a velTel in 
their boat that was bound to Liverpool, faying their vcflel had. 
ftruck upon a rock or a wreck, that obliged them to quit her. 

The mafter of the vcilel bound here took them on board very 
reluctantly, faying, he thought they were Liverpool pilots, or he 
would not have flayed for them, when thefc wrecked people got 
to Liverpool, they complained in a newfpaper, that they had been ill 
treated and put to Ihamefull ihort allowance in their padage here. 
This was contradicted, and a report made, another vcflel that had 
fecn this vcflel driving a float lixtcen hours after me had been, 
quitted. 

This occafioncd a juft remark in one of our newfpapers, that 
as the water incrcafes in the infide of the velfcl above the leak, the 
leak decreafes. And another advantage may be added to it, that 
the pumps work ealicr and difcharge more water in proportion as 
they have lefs height to lift it. 

These rcafons prove the ncccfiity on all fuch important oc- 
cafions, to try not only the utmoft power of the pumps and all 
other poflible means, before they quit their lhips and take to their 
boats for fafcty, which often proves fatal ; and when the pumps are 
got fairly fet to work, it is wrong to depend upon a continu.il 
pumping without endeavouring to (lop the leak, therefore, ail the 
other part of the crew that can be I'pared from pumping, fliould. 
exert their utmoft poflible endeavours to ftop the leak, and if it 

I i 3 cannot 
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* cannot be done within board, and too low under water to do it 
without hoard, (lien to tiy to fother it with fome ftrong fhyfail 
fuch as the main, fore, or forc-top-mafl-ftay-fail, or fprit-Ciil 
iliulud with oakum, as mentioned page 247, and it there is not 
ipare oakum, it may be foon made from rope. 

Wii -ue fo many valuable lives and property are at (lake, this 
becomes a llrious lubject to give advice upon ; yet I think what- 
ever vulvar errors tend to raile groundkfs fears on fuch important 
oecaf ons, as much as poilible ought to be exploded and aboiiihed, 
and I t.ke that prejudiced notion to be one ; that when a ihijj 
f nks, fhe makes fo great a vortex or whirlpool above her, as to 
fwaliow up any veflcl that is near her; which from the nature of 
things in this cafe, I think cannot be true for the following reafons. 

It is well known, that all (hip's upper works are lighter and 
more buyant than their bottom parts, which are more water 
foaked and heavier, and the center of gravity of fhips, and all that 
they contain prelfes upon the bottom near the midihips or main 
frame, which inuft naturally fink firfr, as it is the known pro- 
perty of bodies prctTcd through fluids, lighter than themfclves to 
go with the center of gravity firfr, as mentioned page 66, the 
bottom being of a convex form, the lower part of the deck or 
decks being of concave form that makes a greater rciiftmcc, which 
makes fhips link gradually upright nearly as they fwim, without 
making any vortex or whirlpool, that the boat or boats may be 
floated off the deck without danger. We had a late inflance lince 
I wrote the above, mentioned in our newfpapcrs, of a veflcl that 
was funk luddenly by another vellel, wheu the pilot, whom I ex- 
amined on the occalion, cut the boats gripes when me floated off 
the deck, and the crew got into her and faved themfclves, which 
confirms my opinion to be right. 

This lofs happened from two fhips ftanding upon a wind on 
di tie rent tacks, when both expecting to weather the other, they 
called to each other to bear away, which they both happened to 
do at the fame time, by which they run with the greater force on 
board each other, that the one, whofe crew laved themfclves in, 
their boat, immediately funk. 
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On Ships running on board each other, when ruling upon a wind 

on different tacks. 

SUCH great deftruction fo often made on fuch valuable lives 
and property, by fuch daring obltinacy on thefe defperate 
cccaiio"s, certainly deferves an attempt at lealt to prevent 
r.s iiu ih as poilibie, the fatal lofts that attend lb many of* our 
own H ips. 

Suri\..-.E a Rule or Law could be made by the Admiralty, that 
in all doubtful cafes, on thefe dangerous occa lions, that when ihips 
on the larboard tack cannot be lure of weathering the lhips on the 
flarboard taelc, to be obliged to bear away under their ftcrns or put 
about in good time to prevent running on board them, or be made 
liable to aii damages. 



On a SHIP overset, or laid on her Side, at Sea. 

TO recover and get a fhip upright from this difmal and dan- 
gerous lituation with the lealt damage poilibie, is cer- 
tainly a talk that defcrves the utmolt attention. 

The moil common method is, to cut away the fliip's marts, 
tf-ccially the main and mizen mafts, in order to make her ware 
and bring the wind on the other fide. But rcafon, as well as ex- 
perience, has often proved, that this defperate, and expenlivc 
method, has not anfwered the purpofc. For the Ihip's hull in that 
polition, greatly becalms the malls, efpccially the lower marts 
and iails, and prevents the rudder from having fuch effect upon 
the water as to make the ihip Ware. In further confirmation of 
this, I was told by a commander that put this defperate remedy 
in practice, that it would not have anfvvered the defign, if it had 
not happened, from an accident, that fome of the lower rtanding 
rigging on the lee fide being omitted to be cut, brought the marts 
up, and made fuch flop waters on the lee quarter, as, only, caufed 
the Ihip to ware. 

I have heard of another accident, that recovered a light coal 
fhip that had canted her ballaft at lea, and overfet fo low on her 
fide, that the bower anchor happened by chance to go from the 
lee bow, and the cable running out, it took hold in the ground, 
fo as to bring the wind a head, which took the fails aback, and 



On Recovering a SHIP upright, without cutting away the Mafts. 

caft the fliip on the other tack, when they toon got her trimmed 
upright again. I was in a light coal (hip that hove out all her 
halLili at i'ca with a leant wind to fail into •Jinmouth haven, where 
the pilots as well as fcamcn are the moil dexterous in the world. 
In narrow channels theic men, for the good realon of making their 
Ihips fure in flays always work them with their^ mainfail, and all 
the fail that they can carry fct. When we came to haul our thip 
by the wind, flic laid down on her fide, fo as to bring her keel 
and rudder out of the water, to windward. Our pilot had the 
pre fence of mind to let go the lee anchor, which brought the lliip 
round to, with the wind on the other bow that took the fails 
aback, as they were (harp braced up ; this immediately brought 
the (hip upright again ; fo that we hauled up the courfes, hove up 
the anchor, and drove to windward into the harbour with the 
tide ; backing and filling under our topfails, without any damage. 



On Recovering a SHIP upright, without cutting away the Mails. 

TH E above inftances evidently point out what at leafl (hould 
be tried on thefe dreadful occafions. If ground is to be 
reached, by any means, the lee anchor, or anchors, mould be 
immediately let go, if it is polTiblc to bring the wind upon that 
bow that is bid down ; then the wind may act upon the mafts and 
fails that may be fet fo as to bring the lliip upright again, as above- 
mentioned ; which may be called club-hauling a ihip, to get her 
from one tack to the other, as mentioned page 87. But in deep 
water, where anchors can be cf no fervice, J would recommend* 
that if a tow-line, hawfer, or cable end,' can be readily come at ; 
anil if the driver boom, hen coops, or any other bulky things ran 
be flung by the middle with ropes, and made faft to it, or even 
the driver or any other fail with the clues flopped fo as to make a 
drag fail, and veered away with a long fcope over the lee quarter, 
to make fitch great flop-waters as to make the fhip ware, and 
bring the wind on that quarter that is down, that the ihip may be 
brought to on the other tack, and the fails trimmed, fo as to get 
her upright again without cutting away the mafts ; which nothing 
can juflify but the utmoft ncceflity, to fave a lliip from foundering, 
becaufe of the great diftrefs it brings the Ihip under, for want of 
her mafts j cfpecially her lower mafts ; when they may have a 

long 
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long run to their defigned port, or to a place where they can get 
this great damage repaired. And many late inftances hnve oc- 
curred where the mails have Hove the veficls iides before th-y 
could be got clear of. 



To make a SHIP ware and fleer that has loll her Foremart. 

TO do this, mud be of the utmoft confequence to a (hip 
meeting with this misfortune in a dangerous iitustion. 
Therefore I venture to give my opinion, that this may be done by 
the laft mentioned method, that is, by veering a hauler or cable 
end over the lee quarter, but without any Hop-waters, only the 
nun buoys, david, or any fparc fpa:s, marts, or yards, lathed along 
it, to buoy it from taking the ground in cafe of coming into ilioal 
water, with little wind. This will aft with great power, with tiie 
helm, to make the Ihip ware and fleer at plea lure. Ami a fparc 
yard or boom, may be rigged out abaft the mizen lhrouds to gay 
the tow, more or lefs on either quarter, according as the fnip miy 
have occafion to fail, and that makes her gripe more or lefs on t\\-- 
helm, fo as to require it. It may be ealily fhiftcd from fide to 
fide, to anfvver failing upon both tacks, to be guved the more to 
leeward in proportion to the lhip's griping ; and when failing be- 
fore the wind to fecure it over the middle of the Hern, will pre- 
vent the lhip broaching to againrt the helm both ways. And this 
would anfwer the purpofe to make a deep loaded bed fleering lhip 
fleer better, and prevent her broaching to cither way, in fpitc of 
the beft helmfmcn, on which account they are fome times obliged 
to lie to with a fair wind, as I was told by the commander of a 
fliip (who was an expert feaman and a good commanding officer) 
he was often obliged to do. 



On Steering a SHIP that has lost her Rudder. 

T WOULD propofe on this occafion, a hawfer or cable end, 0a flKT _ 
JL with the nun buoys, fpare fpars, marts, or yards, laihed along in? * •'. p 
it, to buoy it up, in cafe of coming into (hoal water; and a boom 
rigged out on each fide, clofe aft athwart the (tern, with the block 
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on each, at cqu.il diihnccs, as far as they can be fupported from 
the Hern ; ana a block on the rail or gunnel, exactly oppofite the 
middle ot the barrel, of the wheel, where the fleering rope, marked 
with a rope yarn in the middle, is to be taken with three or live 
turns round the wheel when the midlhip fpoke, and the mark on 
the rope, are ri^;ht up ; then the two ends to be palled acrofs from 
the under part of the wheel, and reeved through the blocks on 
each fide, and made fail to the hawier, or cable th.it is towed a 
Hern exactly a midihips, and as ti ;»I»t as it can well be to go clear 
of (he llcrn ; and then veer and heave freely from fide to fide, as 
the fleering of the ihip, with the trimming of tb,e fails on this 
occaHon, may require. 

Tin: wheel rope leading under the barrel of the wheel on this 
occ -alion, gives a great advantage ; becaufe the wheel i^ to be hove 
round the fame way as when the rudder was in its place j fo that 
the Ihip may be dinned ftarboard, and port, lul}* and no near, 
haul a weather, or hard a lee, as occafon may require ; for turn- 
ing the wheel to put the helm a port, heaves the towing machine 
up to the block on the ltarboard quarter, which flops water on 
that lide, and brings the fhip's head that way, and acts with the 
fame power when hove over to the other fide, ecc. which is the 
readk.it and bait rujk-.jLij'i that I know for this purpofe, when no 
other help can be had. /w.d fhould this misfortune happen to a 
iir-.-iiiip veliel that has not ?. itccri.ig wheel, it requires no great labourer 
fi«.u'-s W ° * n g cnu > , y to make fuch a nuih-Jhift i.lccl of a boats windlafs, or 
winch, cr other materials that may be found on board ; and to fix 
it abaft the bitvacle, as the bell plicc to an five r tire purpefe. 

HvT v. hen it happen;-, that help and afiiftanre can be had from 
other vi lie's en this ccculicn, I think it ncccfiary to remark here, 
that I haw known Ihips that have loll their rudders on the land 
banks i.t /.r. i//5;/, that have been fleered through narrow dan- 
gerous channels, by two pilot (loops ; one with r.ll her fails lit, 
leat.ii ai d tow in;' in a fur way, with a rope a head of the fhip, 
which haii l i t little fail kt, and that trimmed, as occafon re- 
quire'.. ; whiill the c iIkt pilot floop, with a rope from cat!i 
quarter; was towed a item of the ihip without any, or but oc- 
c. i'i imI, laii ready to let to fleer, and !hecr her with the helm on 
t. h quart r <i ike ip, ' s the occasion required, to confine her 
to lollcw the leading lioop in a fairway, till towed into fafety. 
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Remarks on a Make-shift RUDDER. 



Captain Peckenham's Make Shift Rudder as here de- 
lcribed, fuperfedes all other contrivances when it can be made 
from the materials on board. 

IN reading the feventh volume of the tranfa&ions of that moft 
noble inllitution, the Society of Arts ; manufactures and com- 
merce. I was highly delighted to fee made publick in a genteel ge- 
nerous and mafterly manner, with the plate of Captain Peckenbam 
in our royal navy, ingenious contrivance of making a fubftitute for 
a lhip's rudder, from his lhip's (lores, and gave it a fair trial. And 
the value of this important difcovery is further, and I think 
furficiently confirmed by the report of Captain Cornwallis and his 
•officers, who made one on board the Crown 64 gun fliip, when 
they loft their rudder by the above defcription, that anfwered lb 
well, they thought it fufficient to fteer a (hip to any part of the 
world. And the monthly Review, which I have taken in many 
years, for December 1789, page 533, thought the difcovery of 
this importance to feafaring men, fhould certainly be publilhed by 
itfelf, in a low priced pamphlet, with a plate, and a full defcription, 
that it might fall in the way of all Commanders of mips, &c. 

These reafons, and the very great diftrefled ftate men muft be 
in, in a fliip on that dangerous element without a rudder, induced 
me to get Mr. Jofcpb E//ioii, who drafted the (hip Hall, built 
for the Jamaica trade, as mentioned page 38, to go on board her 
with her commander and others that was plea fed with the defign, 
to examine what ftores could be found on board to anfwer the pur- 
pofc of making a make-ihift rudder, in cafe of a misfortune, it mould 
be wanted. Firft, we found a fpare main-top-maft for what may 
be called the main piece ; Second, next to it two pieces from a 
long pole called the derreck, by which they hoift: goods in and 
out, and the fpritfail yard, which might be eafily fpared on fuch 
an important occafion cut in two, and thefc fayed and faflened to 
the main piece, and each other with peggs or fmall fir treenails, 
with a board at top, and one on each fide fayed to the top-maft, 
and clofe to thefe boards a woolden round all, another board cut 
fo as to give room for the rudder to traverfe freely round the round 
part of the cap, with two wooldens above and below it round all, 
and a board nailed on each fide at the lower part of the rudder, 
with a woolden above it, as may be obferved by the plate 
drawn from a proportional model, made it as big as the Hall's 
rudder. 

Kk Bur 



Remarks on a Makeshift RUDDER. 

But it is not ufual for thefe (hips to carry a fparc main cap as 
they do in our navy, though they come very dear when wanted to 
be made abroad, therefore I think it worth while to carry one, if 
that mould be the cafe, it mould be without bolts acrofs the after 
part, and fairly marked to fit the proper place of theftempoft and run 
of the (hip, that the after part of the cap may be cut fo as to 
anfwer this important purpofe, if occalion lhould require it, to 
make what I call the lower rudder band, as one of the anchor- 
Hecks, is to make the upper one, and inftead of ufeing the bolts of 
the cap, to confine it to its place as in the original. I would re- 
commend to leave room clear of iron, that a groove may be cut to 
lliit the fizc of the rope defigncd to go round the cap, with a 
wooldcn rcund that rope, on the folid part of the cap to 
llrcngthcn it, and keeps the rope in its place, that are to be boufed 
ti^ht through the haufe-holes to keep it in its place, as may be 
ictn by theplate. And how the ropes lead along the body of a 
well formed freight (hip, to confine this lower band firm to its 
place. The upper band, which is to be made from the grcatell 
anchor dock, in this (hip it was not found thick enough, but 
required fome two inch board i:i the infidc, to make what I call 
a round cellar juft fit fur the round part of the top- mail made to 
traverfe in below the rudder head, all which (hould be made as 
perfect and ready as poftlble, that the anchor-dock may be trenakd 
together and fixed fecure on the deck, where it is to be fattened 
a croft, and if the anchor-ttock hoops (hould be too fmall for the 
rudder head, it may be wooldcd above and below the tiller hole 
to (trengthen it. 

Having proceeded thus far in this model of mine, as well as 
in the original, as may be feen in the excellent book mentioned, 
that this make-daft rudder is fixed fo far from the ftcrn-poft, that 
makes it liable to be hurt and damaged by ropes getting into the 
heel, as it is called, that may haul the lower part away, to pre- 
vent which, and to give greater fecurity to the rudder, I recom- 
mended to add what I call a Cole, fixed to the bottom of it, fup- 
pofc about two inches thick, with a fmall fquarc end, to be made 
at the lower end of the top-matt, and the other three pieces that 
make the rudder be tencnted through it, and the fore end round 
to a fweep of a circle from the center of the lower end of the top- 
matt, which is the center of motion of this rudder, and juft fo 
I- road as to touch the ftcrn-poft (lightly, as the rudder traverfes to 
three points cf the compafs each way. And another rope like that 
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round the cap, round the bottom of the rudder with a clove hitch, 
juft above the lble, leading along the (hip's bottom, ti^ht through 
the hawfeholes, with the lower part of the fole, at hail: fix inches 
above the lower part of the keel clofe to the flern-pofl, by which 
it may be fecured from damage, and traverfe fumciently each way 
to fleer the ihip. 

This hint of having a rope with a clove hitch put to the bottom 
of the rudder, in cafe of the lower rudder bands giving way, was 
recommended to my notice many years ago, by an old ingenious 
fhip maflcr. And I faw an inflanee of one of our "Jamaica mips 
homeward bound in -the Gulf of Florida, that had all the brafs 
pointed bands of her rudder broke,* but having an iron one above 
water held. And by unhanging the rudder and putting a rope 
with a clove hitch at the bottom of it, and boufed tight to the 
lower part of the fore main chain plates on each fide, which 
anfwered to fleer her home very well, and even through a very 
narrow paffage which is called our dock guts at Liverpool. 

1 hope thefc laft remarks will be allowed to (hew the advan- 
tage of a fole and a rope to the bottom of a makemift rudder, 
wkich I hope to be excufed recommending to the confid^ration of 
the gentlemen of our incomparable navy, who have it mo ft in their 
power to get a fair trial made of them, and in my opinion it moll 
concerns them, as being not only liable to accidents by flioals, £cc. 
as was the cafe of Captain Cornivallis, but alfo in adtion in lingle 
combat between two ihips from an enemy, which ul'ed to be my 
aim and orders, as I have endeavoured to defcribe page 229, and 
reprefented plate 8th, by manceuvering to endeavour to run clofe 
under the flern to rake the fhip, and by firing at the rudder to dif- 
able their fleerage, when that can be done, it gives the grcateft ad- 
vantage over an enemy, either to take, or leave a fhipof fuperior force. 

To make further trial of this rudder, I got Mr. Elliot to draft 
and draw a fhip on the principles as defcribed page 43, fhews 
it plainly, by the curve of the bottom and keel of thele fhips at the 
fore foot, and heel, being fo much above the level, that they mull 
naturally fit upon the ground, and when afloat, fwim moflly where 
the water prefles mofl upwards under the midfhip or main frame, that 
may be called the crown of the elliptical arch of their bottom that 

• I think they may be very properly called by the mod eft name of pointed rudder hand*, 
when made of either braf» or iron, to endeavour to abolith that moll vulgar oufecne name 
piutlef , which wc fo fharctfully give them. 
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produces fo many good properties as has been often mentioned. I 
gut a model of a (hip made with a make-ftuft rudder fixed to it, 
with the ropes leading along the body of the ftiip to the haufeholes, 
and the helm 33 degrees to, or hard aport, as reprefented in the 
plate» which I hope will contribute to form ideas or notions how 
make-lhift rudders may be beftgot made in diftrefs and on impor- 
tant occafions. 

But merchant's fhips not carrying caft iron pig ballad, as they 
do in our navy, to put to the bottom of this rudder as reprefented 
in the original, it requires confideration how to do without it. 
I form a notion if the iron ballaft was only uled to fink the rudder 
low enough to get it hung, and prevent its riling after it is hung. 

The greateft difficulty attending this, appears to me, to get the 
rudder properly funk low enough for this purpofc, therefore in my 
opinion, fome methods ought to be pointed out, though they may 
not prove equal to what may be fugcrted to men of common re- 
fourccs, under fuch great ncccflity, which is allowed to be the 
mother of the beft inventions. Yet I venture to propofe any 
fmall anchor flung by a rope, with a clove hitch to its crown, long 
enough to go up each fide tight from the bottom to the top of 
the broad part of the rudder, clofc to the after part of the main 
piece, and made tight faft to confine the anchor clofe to the fole, 
till the rudder head is got entered into its place, then the anchor 
may be let go from it, and take it on board ; or it may be done in 
1 he fame way by a graplin, with a rope made fad with a clove 
hitch to its ring, and bags of Ballaft or any heavy (tores made fall 
to it. And when the rudder head is got to its proper place, the 
ropes round the cap and the bottom of the rudder may be boufed 
tight through the haufe-holes to the pall bitts, &c. till the anchor- 
flock, formed like a coiiar, is properly fixed to go round what I 
call the neck of the rudder, and fecured athwart in its place that 
makes the upper band for it. 

To prevent this rudder from rifing, there is not only the 
Shoulders as they may be called under the anchor ftock and cap, 
hut a hole may he bored through the ftcrn-poft an inch or two 
below the upper broad part of the rudder, with a rope It rap 
through it, to go round the main piece, juft flack enough to let 
it travcrie as may be feen by plate of the rudder. 

I must own it hurts my feelings, to hear people make diffi- 
culties to get uftful improvements done, when they muft allow 
that what one or more men has done, others may do, if they take 
the fame pains with equal refourccs. O F 
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On the Danger of a Lle Shore, &c. zbi 

On the Danger of a Lee Shore in a Gale of Wind when the 

Waves run high. 

OF all the dangers at fea, this is generally allowed to be the 
greateft ; and moll people pity lea men when in a gale of 
wind, but none lb much as thofe who know from experience the 
hardlhips they go through in cold weather, long dark winter 
nights, dangerous fituations, and near a Ice more, efpccially if it 
is a rocky one ; when the waves run high it is rooft to be dreaded, 
and the utmoft endeavours mould be ufed to keep from it, becaufc 
it gives little or no chance of faving cither the lhip or the lives of 
even the beft of fwimmers. 

I knew a melancholy inftance of this. Two Algcrine mips The beft 
of war were drove on more with a S. W. gale of wind on the S. mmi^d 
W. coaft of the ifland of Minorca, and both mips wore im- 
mediately beat to pieces, and the people, about 800 in number, fucthtm-- 
though. the bcfl: of fwimmers, were all drowned, or rather killed rdvis - 
by the waves darning them againft the rocks, except one man, 
who, upon a piece of wreck, happened to be thrown lb high upon 
the more as to get out of the back fwecp of the waves, which 
waves killed the others, as might be obferved by the bruifed 
wounds on their bodies; though this rocky more was not fo ftcep, 
but I could walk up and down it upon my feet without ufing my 
hands to fupport myfelf. 

To avoid fuch fatal confequences as thefe, which often attend 
(hips going upon a Ice more, every poflible effort of mind and body 
mould be exerted and tried to preferve and keep the mips off from 
the more, as b-ing the only chance to fave the lives of the crews,, 
and the property that is under their charge ; by which conduit, 
only, it is that the hardy and brave officers and feamen can be 
diftinguilhcd from the foft, cowardly lubbers, who give themfclves 
and the lhip up in a cowardly manner to go on more, rather than, 
undergo the hardmip of being obliged to contend with the weather, 
wind, and waves, which it is certainly their duty to do as long as 
there is the lea ft appearance of a chance by any means to avoid 
the dreadful danger; and by which only it is, that they can 
rcafonably expect Providence to favour them ; for it is an alio wed 
maxim in common life, that it is to little purpofc to endeavour 
to help thofc who will not endeavour to help themfclves, and we 
too often meet with daftardly lazy fkulkcrs at lea, who, when 
obliged to be expofed to the weather, for want of rcfolution to 
roufe and exert themfclves, become fo feeble and helplelV, that 

they 
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they are perifliing, and die with cold, when the brave man at the 
Tame time may be Aveating with ftruggling manfully in tlie dif- 
chargc of his duty ; as in the late malancholy lols of the Harwell 
Indiaman, in the King's channel. Therefore our marine laws 
which is much wanted, fhoull allow the officers to force their 
crew by all poflible means to their duty when great danger appears, 
without being afraid of the law, which mould only make the de- 
faulters fuffer according to the damage, or lofs of lives or property, 
their difobedience to command may occafion. 



T*o try 

th/fhor* ^ N A SHIP BEING NEAR A DANGEROUS LEE SHORE. 

by carry- ' h 'O keep a fhip off from a dangerous lee fliorc; carrying fuch 

and tH'* A ^ as S' vc ncr g°°d ua y through the water upon a 
box - ha " 1 wind, as long as me will carry it, is certainly the bed method to 
fti.prrfu- try what can be done ; alio reducing all tophamper, that holds 
fr»fUy». w ind, as much as poflible; for if the more proves fo deep, or 
the bottom fo rocky, as not to afford fafe anchorage, then laicty 
may depend entirely on carrying fail. And fuppofe the (hip is 
found embay 'd, fo that fhe will not clear the fhorc on one tack, 
and that the waves run lb high that the lliip will not llay, yet lhs 
may be box- hauled, and wared, to lofe very little ground, ns men- 
tioned page 79, on box-hauling; and in the inflance of turning to 
windward out of Mount's Bay, mentioned page 161, with the . 
method we ufed in box-hauling reqrefented in fig. 1, 2, plate the 
7th. Therefore defpair mould not take place, but an example of 
fpirit and refolution fhewn by the officers, after having confultcd 
together, and the people plainly told what is refolved upon, and 
that there is no other chance left to fave the {hip and their lives, 
but to carry all the fail pollible, to work the fhip in the mofl per- 
fect manner; and when (he refufes Hays, to box-haul her, as 
before fully defcribed. 

Suppose in this fituation it is found, that the fhip will not clear 
the more on cither tack, and after the utmoft endeavours flic is 
perceived to lofe ground ; but as there is no anchorage, there is no 
other means but to continue turning to the laft, as the wind may 
abate, or it may vary or change in your favour, which was the cate 
with an intimate friend of mine, who kept turning, though he fell 
to leeward inftead of gaining to windward, till they thought it 
would be the laft tack they could poflibly make before they muft 
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be on fhore, when providentially the wind changed, and came 
right off the fhore ail at once, which laved both the /hip and J t ° a ^ r 
their lives from immediate deftrudtion. to ri Jt o-;t 

But when it happens, that there is clear anchoring ground at a*/*°[,™° n 
^ood diftance from the fhore, and failing proves ineffectual to keep 
^tTJjips: clear of it, then the chief dependance mull be upon the ground 
take the:. tackle applied to the beft advantage; and it is in common reckoned 
or propr' a great difgrace to let a Ihip go on fhore with any ground tackle 
left on board that might have been ufefully applied. 

Suppose then the ihip to be properly prepared, and to have 
let go a catch anchor, and towlinc bent like a buoy rope to the 
crown of the ftream anchor, and the inner end of the ftream 
cable bent to the crown of the meet or beft bovver anchor with as 
long lcope of cable as poflibly can be contrived, to make the (hip 
ride lafe and e^.fy, as is particularly mentioned and recommended 
in page 94: Where it is known, or found, by founding with the 
lead armed with tallow, that the ground is foul, then no more 
cable ihould be veered out than neceliity requires to bring the ihip 
up, to ride with as fhort a fcope as pollible, becaufe the cable is 
liable to be chafed or cut in two by the rocks; if that happens, 
there is then the more room a ftcrn, and a better chance, for a 
fecond or third anchor ; trying, to the laft moment, all poflible J°Jft ht 
means to keep the ihip from the fhore. nufcs if 

Where the water is fo deep that the anchoring ground lies but i^qa!™*. 
a little more than a cable's length from the fhore, then all the 
anchors fhould be let go, as fully defcribed to anfwer this purpofe, 
page 9S. And when the neceliity of the fituation requires it, no 
helitarion fhould be made, immediately to cut away all the malts, 
except the fore-malt and the bowlprit; (the fore-top-malt-ftay-fail 
being made to hoift to the fore-maft head,) which will not only 
make the ihip ride with lefs ftr.iin upon the anchors and cables, 
but, if they give way, fhe will be the better prepared, when 
neceliity requires it to be done, as the laft refuge, to run and lay 
the fhip on fhore to the beft advannge, in order to fave all the 
lives and property that is poflible to be faved, rather then let the 
fhip founder, or ftrike the ground at an anchor, by the tide falling, 
&c. which affords no chance of faving either lives or property. 
Therefore all poflible endeavours fhould be ufed, and attempts 
made to try every thing that can be laid or done, that may prove 
(crviceable on this melancholy occafion. 

THIS 
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THIS often has been and may be the fate of many (hips in 
fpite of the utmod powers of men; and when a (hip's 
iituation is fuch, that to all appearance it cannot be avoided, then 
the utmoft endeavours mould be uled, and no poffiblc means left 
untried, that may any way contribute to be fcrvicablc on this laft 
and mod important occafion, to fave all the lives and property 
that is poflible ; whether fuccefsful or not, it defcrves the higheft 
encomiums, as being the greated proof of true courage and good 
conduct. 

But (hips filiations, circumftances, times, and places,, are fo 
different and various, that to give advice on this dreadful occafion 
is difficult : yet, at all hazard, every thing likely mould be faid 
and done. For it is well known, from rcafon as well as experience, 
that to let a (hip drive at random broadnde to, where the tide 
is flowing upon a moderate rifing (hore, with her main-mad (land- 
ing, when (he comes to drike hard upon the ground, by the waves 
running Jvigh, (he will foon overfet on her broudfide, and •caufe the 
hatches to blow off; then the waves will break in at the hatch- 
ways and comprefe the confined air within her, fo as to add the 
power of blowing to that of beating the (hip to pieces, which 
mud afford little or no chance to fave lives, or property which 
is liable to be dedroyed or fpoiled by the waves, and therefore 
likely to occafion a fatal and total lofs. 

These reafons, I hope, will be thought fuflicient to prove the 
neceffity of endeavouring to point out better management ; for it 
Should be conlidered, that a (hip going on (hore at thefe times in 
a tide s way, upon a flood, will continue beating as long as the 
tide flows, and until it falls ; and if (lie lies broad fide to the 
waves, they will have about three times more power on her than 
when laid end on to them; and the mainmaft, (landing in the main 
body of the (hip, occafions her to overfet at fuch times : and It is 
well known, that a (hip will bear but little beating upon her broad- 
lidc in proportion to what flic will bear upon her bottom. 

Therefore the bell conduct, on tnis occafion, is to ufe all 
man^c- poflible means to keep the (hip from going on fuch a (hore as this 

•T ent ju"i a ^ er k^* 1 Avater '> aflt l tnc mam an< * mizen-mad being fird cut 
Ti^ Ui away, then to run right before the wind and waves, with all the 

lidewa * ^ e wav anc * l ^ at P om ^ty can he fet, end on upon the lhore, 
7 to make the (hip free herfelf the more, and to run the lugher and 
fader upon the ground, ib that by the advantage of the tide fall- 
ing, (lie may foon be fet fo fad as to be out of the power of the 

waves 
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waves to hurt her much. By this management, in my opinion, 
not only all the lives, but the Ihip and cargo may be often faved, 
which would be all loft by letting her go at random with a flow- 
ing tide. 

Notwithstanding a (hip may be thus fuccefsfully run and 
fct faft upon a lhore, with little damage to her hull, and no 
danger to be apprehended till towards high water the next tide, if 
the ftorm continues fo long ; yet people too often let their fears 
overcome their reafon, and being in too great a hurry to quit the 
ftiip, and attempting to get on fliore through the waves, may 
often lo£e their lives and the boats they go in ; when if they To wait 
would confider and ftay with patience till the tide falls low enough, jj 1 *^ 
they may get fafe on lhore with little or no riik ; and where the tide quit the 
rifes and falls a great deal, the lliip may come quite a-dry at low p * 
water ; which time mult be allowed to be the fafeft and beft to 
land, whether the ftiip dries or not; for the water is then fmootheft 
and there will be the lefs way to go in it : therefore, if pofiible, the 
people mould be retrained from quitting the ihip with the boats, 
till towards low water ; and when got fafe on more, it may be 
abfolutely necelTary, to prefcrve the boats, to haul them out of 
harm's way, above high water mark, out of the reach of the 
waves, where they may be turned bottom up, and made a place of 
lhelter when there is no other to be had, and be ftill ready, to go 
to the ftiip, if the weather permits, and occalion requires. 

On this, as well as on many other ufeful occalions, the bcftTopre- 
and eaiieft method to haul a boat up and down over a long gradual J^'JJj 
riling fund, or ftrand, deferves notice. Inftcad of the common the bdt 
method of laying oars acrofs, and hauling the boat upright over ™i!hi? t m 
them upon the keel, end on, I would recommend, from ex-™"* 
perience, fir ft to lay the boat broadfide to the flic re, the way flie oJXaiKi. 
is dchgned to be hauled, and heeling her off, fo as to put the 
blade or a lingle oar under her keel a-midfhips, and lay all the 
other oars length way, the blr.de of one to the loom of the other; 
then the boats crew divided equally on each lide of the oars, take 
hold of the gunnel, heel her bilge upon the fir ft onr, keeping her 
upon a poife, and run her along with great enfe, the whole length 
vi' the oars at a time ; and if a little lea-tang can be got to put 
under the bilge of the bout, it will make her Hide with more cafe 
.-long the oars, which are to be ft lifted forward when the boat is on 
the loom of tlic laft oar, £cc. 

LI Different 
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"",^'' rJ Different fhores require different management on this 
fttrplo defperate occailon. And where the ihore is nothing but hard 
v'Sr.nnd r°cks, fteep to, under water, and high lofty upright cliffs above 
i.ijjh u]»- water, which arc impofiiblc to be climbed up; in this lituation, 
ab,!v e Ll ' fis no f^il can 1> C of any fcrvice, therefore all the mafts mould be cut 
w.v.tr. away, and fafety then depends entirely on the ground tackle being 
ul'ed to the belt advantage ; anil if the fliip drives till (he comes 
near the hi^h cliffs, it is well known they make both the wind 
and waves to rebound from them to fome diitance, where, if the 
ground tackle happens to hold any thing, it may give the iliip a 
chance to ride there ; and as this is the only chance againll a fatal 
and total lofs, it ought to be tried in the belt manner it is poffible. 
Ships drove broadlide on a gradual riling Ihore, when the 
On a jfen- waves are not lb violent as to bulge them diredtly, may find great 
I'u-rc," 2 advantage from lightening them abaft, or trimming them fo much 
u'luuhe by the head with their goods, or ballaft, as to make them fwing 
i.'ri r*> Jr ° end on, with their heads to the lea, which is certainly the belt 
voiuit. poiition a (hip can be laid in, not only to bear the force of the 
waves with the leaft damage while the gale lafts, but to heave 
the fliip off after the gale ceafes. When water is wanting for this 
or other porpofes of great ncctfiity, in proportion as a fliip can be 
made to heel, it leffens her draft of water. 



On Saving Lives from a SHIP loft on a Lee-Shore. 

TO be any way aiding and affifting to fave the lives of people 
from fliips that are forced, or loft, upon a Ice fliore, mult 
be allowed to be one of the highelt acts of humanity and charity 
that mankind is capable of performing,, and deferves the highelt 
praife and the moft grateful acknowledgements that are poffible to 
be given. And to offer to deftroy or diitrefs the diftrcfied in this 
lamentable fituation, muft be deemed the higheft aft of villainy, 
and deferves the fevereft punifhments which our laws very jurtly 
inflict. 

Time circumftances, and fituations, are fo various, that it is 
very difficult to write what may be to the purpofe on this mcft 
melancholy occafion. And another delect I mull own, (for which 
I have great reafon to be thankful to Providence) never having 
been fliip-wicckcd, I cannot pretend to write from experience ; 

yet, 
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yzt, under all thcfe difadvantages, as I think it is absolutely 
neeeflary that it (hould be attempted by fome body, I venture 
(failor like) to do my beft. 

Success in many lituations may depend greatly on afTifbncc 
from people on more; but as that is uncertain, and cannot be 
expe&ed in the night, or in delert places, therefore the utmost 
endeavours (hould be ufed to contrive and try what can be done on 
board a (hip, that may be fuppofed to be bulged or broke, fo 
much upon the ground as to be pad all recovery. And when a 
current or tide runs fo ftrong between the wreck and the fhore, as 
prevents booms, marts, or yards, &c. with ropes made fa ft to 
them, from being veered on ihore, and even the patent cork lines 
that (hips have on board, contrived for the purpofc of veering to 
people on the (hore, in order to get ropes pafled to make hauling 
lines, or travellers, from the (hip to the (hore, as neceffity re- 
quired, to lave the people, have been rendered ineffectual by the 
•current or tide. 

I was told by an officer of the Litchfield, (a 50 gun (hip 
loft on the coaft of South Barbary,) that all their endeavours 
proved ineffectual to get a rope on (hore, from the ftrength of the 
current. And an acquaintance of mine, caft on a Ice (hore in our 
neighbourhood, could not get a line on (hore, where there were 
many people ready, endeavouring to help them ; the recoil of 
the waves always warned the buoys off again, out of the power 
or poflibiliry of the people on (hore to reach them with fafety. 

Therefore, in order to endeavour to mend the defects ofv.^n- 
thefc contrivanccs^for this moll noble purpole, I take the liberty ^n^.'fj 
to propofe to thofe in power, to have experiments tried on board * a 10 h ~ 
his Majefty's (hips lying in ordinary. Firft, whether it is not \hh\rMc 
practicable to make a flying Jlorm kite on board a (hip wrecked v»*v<*k- 
upon a lee (hore, that may, by the force of the wind be made to 
carry an iron-creeper or grappling, made faft to the end of a rope, 
from the wreck to the (hore ; by which, accefs may be got to the 
ihore, when prevented by the tide, current, or returning waves ; 
as above mentioned. 

I would propofe thefe kites to be fuch as may be eafily and 
readily made on board any wrecked vefTel, and to confilt only of 
two flips of thin deal board, about three inches broad, the long 
piece to be 7, 8 or 9 feet long according to the weight of the 
creeper, grappling, or boat's anchor, and the rope defigned to be 
fent on fhore ; and the crofs piece about half the length of the 
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long piece, to be nailed about a third from the top that forms the 
kite, to be fpanncd with logg or lead line from the four ends of the 
boards, and covered with a piece of light fail, and flung from the 
four ends of the boards, and ftrcngthened with a fpan in the middle 
to the lower part of the crofs board, where the kite rope is to be 
fcized, and at the lower end of the kite, 2, 3 or 4 fathoms, from 
the end of the kite rope that is to be bent to a grappling, creeper, 
or boat's anchor, to anfwer the purpofe of the kite's tail, to 
balance it's flying the fame as boys common kites arc with twine 
in moderate winds, to be flown from the wreck above the more. 
Then it may be alked how the kite may be made to fall fo low 
that the anchor, &c. may take hold of the ground, if ncceflity 
requires this immediately to be done, and have ftill a fcope of the 
kite rope on board, the experiment might be tried by letting kite 
rope run loofe for a time, the weight of the rope and anchor, &c. 
if they would not make it immediately fall upon the ground. 

But if this cannot be done, what is called meflengers may be 
made and fent up by the force of the wind, the firft I would 
propofe to be made of three boards eight or nine feet long nailed 
together, to form a triangle and covered with a piece of fail, and 
a hole made through the wcod in the upper corner for the kite 
rope to be reeved through, and a line according to the height cf 
the kite rope above the ground to be made faft to the middle of the 
lower board, that if any inhabitants appear they may haul it down, 
and fix the anchor faft in the ground that a traveller may be made 
by it. And if the downhaul line be long enough for the end to 
be kept on board, a larger rope may be hauled on fhore by the 
inhabitants, and fixed Co, that a ftrong traveller may be made that 
not only lives but property may be laved by it. 

Since publiming thefe hints, I faw an account of a letter 
being fent on more from one of our mips of war, (when they 
durit not venture with their boats to make their wants known) 
by putting a letter in a bottle tied to a kite's tail as here 
mentioned. The end of the kite's tail made faft to a wooden 
buoy that floated on the fea, that kept the kite in fuch an eleva- 
tion, that the bottle could be readily received by the people on 
llioie. And it may be eafily perceived how an anfwer might be 
returned by the fame means, if required, by hauling the kite back 
to the fhip. 

The next experiment, for this purpofe, I would propofe to be 
tried, is, how lar it is practicable to moot a grappling with a rope 

bent 
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bent to it, lathed along the outer end of a handfpike, See. made 
round juft to fit the bore of a great gun, and long enough to reach 
from the ring of the grappling clofe to the wad next the powder, 
with the gun elevated to its higheft range, in order to get a rope 
from the wreck to the fhore. And all the ropes that may be 
necelfary on this occafion, mould be with long i'pliccs to anfwer 
this purpole heft. 

Let it now be fupnofed, that a rope is got from the wreck to 
the more, and fecurcd as well as poliible till fome body can be 
got on more by it to fecure it better. To do this, I would propofc 
to fling, in a light but fecure manner, to two iluglc blocks, ovc 
at each end, fome of thefe things that can be ealidl come at on 
board the wreck, fuch as a cot, a fcuttlc carte, a theft without its 
lid, a main hatch, or a cabin table the lower fide up, ixc. that a 
man or two, as the fituation and circumftanccs may admit and 
require, may be fecured hi or upon this machine ; then reeve the 
fhore rope through the machine blocks, and to that part of the 
wreck where it may lead and be hauled tight to the greateft ad- 
vantage, to fupport the machine, running or travelling upon it 
from the wreck to the more, in the fureft and beft manner potTiblc ; 
and if the wreck has any lower marts ftanding, the fhore rope lead- 
ing over the mart head, would raoft likely anfwer the purpo.'e heft, 
and the top afford a convenient place to get fixed in, and go from, 
with the machine to the fhore. And a hogfhead, puncheon, or a 
bult, in my opinion, might be fkuttled on each fide of the bung, for 
a machine; fo that two men might ftand facing each other, to great 
advantage, to haul it on fhore, if the fituation required it ; or any 
other thing that the fhore rope and tackle may be thought ftrong 
enough to bear. 

But the facility or difficulty attending the execution of thefe 
propofals, are in proportion to the diftance and height of the 
fhore from the wreck ; if the fhore is low, and near the wreck, 
the fhore rope may be made to lead the machine upon it with an 
eafy defcent, from the wreck to the fhore, with a man or two in 
it, without much ftrain either to the rope or grappling on fhore. 
When this is likely to be the cafe, a line fhould be made faft to 
the machine, to haul it to the wreck again ; by which means it 
may happen that a fhipwrecked crew may foon get on fhore, with 
cafe and fafety. 

But when the fhore happens to be at a great diftance, and 
much higher than any part of the wreck, this muft naturally in- 
creafe the ftrain on the fhore rope and grappling, &c. that holds 
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it, and to the man or men who are to haul the machine en ft 
by it. Therefore, to endeavour to cafe this ftrain, I woul.i p 
pole, as it appears to me practicable, to contrive and fix a 
fail to the machine, fuch as a hammock or two that has 
ready wrought at each end, a tarpawling, or a piece of a tail 
for the puipofe, that maybe foon bent and Hitched with a 
needle and twine to light pieces of wood; one to be as a y 
flopped to the head of an upright piece or two, that may bt 
flopped or lathed to the after end of the machine as marts, lrvfl, 
or ci^ht foot high above it, next the ftiip, and the foot haulti, 
down to the fore p.;rt of the machine next the more ; this fiii i-! 
to ftand in this flanting direction upon the machine that is tora', 
right before the wind in a ftorm, will certainly help greatly \ 0 u\ 
and lefien the ftrain of the machine upon the fliorc rope, ari j 
force it forward with great power towards the fhore. And if, tv 
any fuch means as tlufc, a man or two can be got on fhore Lit:, 
they may fecure things to the beft advantage ; and by hauling 
lines, may be the means of getting all the rett of the people oa 
ihore, bclbrethe wreck is beat to pieces by the waves. 

But it may be l«*id, that the firft adventurers in thefc machines 
run a great rifle ; which muft be allowed ; but defperate fituatior.s 
require defperate proceeding ; when delays are dangerous, if this 
is the only method that appears to give chance to iave life, the 
the firft adventures fland the beft chance if they fucceed in getting 
on fhore fafe, when every minute the wreck may be liable to be 
beat to pieces, and all lett on board moft likely to fufter. 

Now let it be fuppofed that their is neither tide nor current to 
hinder any floating things being drove on ihore from the wreck, by 
the force of the wind and waves. Then a towline, or other 
fuitable rope, with a hauling line, &c. may be made faft about 
the middle of a fpar, mart, or yard, Sec. and veered away on 
ihore, as far as it will go ; and if it happens to be an uneven 
rocky fhore, it may chance to fix itfelf faft among the rocks, by 
which I have heard a ihip's crew got on fhore, when they had 
almoft given thcmfelves up for loft. But if it is a fandy or 
gravelly ihore, then no fuch chance can be expeited ; it will then 
require fome people on fhore to haul it up, and put it under the 
land or gravel, its broadfide to the wreck, (as defcribed page 107, 
on mooring (hips) to make it bear the ftrain that is neceifary tor 
the rope to be tight enough for the machine, as abovemcntioned, 
to travel upon from the wreck to the fhore. 

Nov* 
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Now let it bz fuppofed, that a f*t of good people appear upo:i 
the more, for the noble purpofe of doing all in their power, to 
fave the lives of thole diitrelied people on board wrecks. To 
fucceed therein, it is abfolutely nccelfary that the people on lhore 
Ihould he made to underftand fomething of the defigned methods 
of proceeding. Therefore the belt and mod approved methods 
that experiments may produce, Ihould be recommended and dc- 
fcribed in prints, for the purpofe of being distributed among It our Ccr1aja 
mips, and amongft the inhabitants along our fea coafts, to berr*Mnis 
made as public as polTible, and rewards of a guinea, certain, p, r 0 pi* r 
Ihould be allowed to the poor people on more, for every human tMu 'g 
life laved by them, from wrecks, and velfcls forced on more. 
Liverpool leads the way for this nobis purpofe and in proportion 
to the danger and trouble, they arc to be rewarded with more than 
a guinea, as it is thought by a committee that they deferve; which 
encouragement may likewifc be the means of laving their own 
lives from the juft laws of our country, by preventing their cruelty, 
for the fake of plunder, on thefc occalions ; and might encourage 
them to obferve and join heartily in whatever methods they per- 
ceive the people on board the wreck take to fave themfelvcs, and 
to help them in it, by fecuring the lhore rope, or ufing the haul- 
ing line to haul the machine on lhore, if it is high above the 
wreck, or made fait to a raft, as the circumltances and fituatiou 
may require. And if ever the time come to have fuch prints 011 
board mips for this purpofe; fuch as that patent Print invented by 
Mr. 'John Whin, of Great Yarmouth. To which I think might 
be added, that inftead of anchors, which are not always to be had, 
any wood, or bulky matter, put under the fand,. with their broadclt 
parts towards the wreck, will even hold more than anchors on 
fuch occalions. And I could wilh that fuch another plate for a 
wreck was reprefented, where there is neither fund nor Itrand to 
come adry, and only high, Iteep, inacccflable rocky cliffs, with 
fome fuch methods as I have endeavoured to defcribe, page 26 S. 
And they might by fome means be put into a bottle, and tent on 
lhore to inftruct the inhabitants, if any appeared. One of them 
Ihould be rolled up and put into a bottle, and fent from the wreck 
to the people on lhore, by fome fuch method as abovementioned ; 
or by throwing the bottle, well cork'd, in the fea, to make them 
underlland the dcligned method of proceeding : which may be 
the means of faving many valuable lives, as well palfengers as 
lhips crews, whofc lives are undoubtedly of much more importance 

than 
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than (hips. Ships may be renewed, but they are of little purpofe 
without good crews to navigate them ; and the difficulty we now 
meet with, in manning both ihips of war and merchant's /hips, 
ihould teach us to ufc every poflible method to preferve the lives 
of our brave feamen, thofe fupporters of our glory, power, wealth, 
and confequence as a nation ; — they dare the raging temped 
cheerfully, and the dreadful (laughter from thundering cannon 
does not difmay them ; therefore, how pleafing muft the thought 
and reflection be, to all who contribute to help and lave them. 



On prcfcrving Boats from Foundering when Ships Founder. 

XN January, 1786, in the Liverpool news-papers, I met with 
what I think an excellent method for this purpofe, related as 
an experienced fact, which I thought, well deferved to be made 
further public, to recommend the beneficial practice to five lives 
on fuch dreadful occafions. It was related as follows. 

The Basil, in her paflagc from the lVcjl-Indi:s, took up ten 
men in a mull boat, 12 feet long, which was preferved from 
foundering, after their veffel h:ul foundered, by having a rope fail 
10 a los; of wood, as they called it, and tied to the boat's bow, 
which kept her to drive end on with the head to the waves, and 
broke their violence fo much as to preferve her from filling with 
water, when one half of them was obliged to lie down in the 
bottom of the boat, to prevent her being top-heavy. 

I read this account with great pleafure, but could form no 
idea, how a common log of wood could an fiver this good purpofe. 
I therefore went to be better informed of particulars from the 
Captain and Chief mate of the Basil, from whom I learned, 
Uut thole people belonging to a fchooner, bound from F.ermudiis to 
the Weft-Indies ; that it was after a hard gale of wind when they 
met with the boat, end took them on board. And that the log of 
wood, as it was called, they drove by, was their fore fquare fail 
y.'rd, f panned with a lope to each yard arm, and a rope about io 
or 12 fai horns bent to the middle of the fpan to the boats bow, 
to drive by as above related. 

I aski.d them if the people had told them what diAVnee they 
drove from the drilt boom (which I lhall now call it) in the time 
of the fLorm: they laid, no. And whetlier this method was their 
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own invention, according to the proverb that neccflity is the 
mother of invention, or from a practice known before. The 
Captain faid, the Mate of the fchooner told him they had been 
faved fo, in a boat once before, by driving to leeward of a mart 
(as he called it) in a hurricane in the Wejt- Indies t which I heard - 
further confirmed by inquiry amonglt our feafaring gentlemen who 
had been factors in the lVejl-Indies. I met with one that faid he 
had heard of fuch a practice in hurricane times. It therefore 
deferves our endeavours to account for it from natural caufes and 
effects. 

In affairs of this kind we mud be allowed to compare fmall 
things with great ; and from the practice of all common water 
carriers in open veflels, it may be obferved how experience has 
taught them always to have a dim, or fome piece of wood fwiming 
on the water, to prevent its waving over the top of the vcflcl. 
And it is well known to all experienced feafaring men, with what 
eafe and lafety an open boat will rife and fall in high folid waves, 
and efpecially when kept end on to them, in companion to what 
they will do in broken waves, where they arc very liable to be 
brought broad fide to them, and when the broken water naturally 
foon fills them. 

Therefore the caufe which makes waves to break, is a ma- 
terial point in treating this fubject philofophically. And it may 
be obferved, that waves never break till their tops are forced for- 
ward by their great velocity beyond the perpendicular of their bafe; 
then that folid water falls down forward, and indoles and com- 
prefTes a quantity of air, which by the power of its clalticity blows 
this fore part of the waves to pieces, forwards and upwards,] in 
an oblique direction, and makes it appear like froth. They then 
have no buoyant power to lift a boat; but when they are high, 
they fill and fink her. And they break more in fhoal water than 
in deep, in proportion as their bottoms or bales are more obftrudted 
in their velocity by the ground than their tops; hence in very iboal 
water they are continually breaking, fo that they make nothing 
but what is called broken water, by which fhoals may be feen and 
known at a great diftance in clear weather. 

If we endeavour to account for the wonderful effect of fo fmall 
and fimple a machine to prcferve fuch a fmall boat, deeply laden as 
{he muil be with ten men, from being filled with water in fuch a 
ftorm ; in my opinion, it is owing to the boat driving end on by 
the drift boom, that keeps it always fwimming on the furfacc 
broadfide to the wind, and the waves that are running towards it 
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within the length of the drift boom, mufh certainly obftruct the 
velocity of the upper part of thefe waves, lb as to Iclfon their in- 
creafe in height, and prevent the top from running beyond the 
perpendicular of the bale or bottom of thefe waves, that occallons 
their breaking, as has been defcribed, but fpend themfclves with- 
out breaking. Thefe rcafons, I hope, will be thought fuilkient 
to recommend this method to be tried and brought into practice 
on l'uch dreadful occafions. And I cannot help thinking that the 
fame method lhould be tried, when under the dreadful necelTity of 
laving lives by boats landing on a lee Ihore in a llorm where broken 
waves run high. The only difference I would recommend in the 
management, is to proceed with the boats Item to the drift boom, 
and her head to the lliore, to be ready to row and fleer for the bcli 
apparent landing place; and if it is a long flat Ihore, as loon as the 
boat ilrik.es the ground, cut or flip the drift boom rope, that it 
may not haul the boat off the Ihore again by the back fweep of 
the waves. 

To make a drift boom, no doubt but any mart, boom, or yard, 
will anfvvcr the purpofe ; b t of courfe the larger and longer, the 
better. 1 could not learn from thefe people any rule for flinging 
it, £cc. But what I would recommend is, the bight of the fpan, 
alter being well made faft to each end, to be full twice as long as 
the boom, and the boat rope to be bent exadtly in the middle of 
the bight of the fpan, which need not, in my opinion, be above 
ten fathom long ; for I think the boat's driving cither by the head 
i r Item, lhould be within three or four fathom to the bend of the 
fpan, to find Ihelter from the drift boom in a llorm. And when 
this misfortune happens far from land, and the llorm ceafes, in 
moderate weather the drift boom may be towed end on to the 
boat's itern, that they may cither row or fail towards land ; as, 
by the account, this final! boat had two oars, for malts, and two 
blankets let upon them for lads, and was fleering for Bermudas, 
when they were fortunately taken up and carried there; what little 
bread and water they had, being almolt expended. 



To prevent Thai ft on thefe Miferable Occafions in a Warm. 

Climate. 

AN D as the want of frelh water often adds to the mifery and 
dellructioa if people in thefe dreadful lituations, I here 
relate a iimple meihoa to prevent third, as taken by Mr. jfobn 
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Ke::ncdy, a commander in the African tradi, from whom I had it, 
who was put to the necclTity with his (hips crew, to run along way 
towards the Bay of Honduras, to lave their lives, without fivih 
water. The method they took by his recommendation was this ; 
having fame blankets in the boat, in the day time when the lim 
was hot, they, by turns dipped the blankets in the fait water, and 
wrapped them elofe to the trunk of their naked bodies, which 
have iuch wonderful powers and properties given them, as by 
abforption, or faction as fcamen commonly call it, to attract or 
fuck in through the pores of the Ikin, the finer particles of the 
frefh water from the flit that is mixed with it, which he reckoned 
not only laved them from thirft but from death. And at his re- 
turn home, he gave a report in pcrfon to the moil famous Phyii- 
cians in London, who received him with polite attention, and 
thanks for this new difcovery, by which he and his people where 
faved. But it may be doubted whether this method could be ufed 
in temperate or cold climates, and whether in very cold weather 
the remedy might not be worfe than the difeafe : but then in cold 
weather thirft is not fo prevalent as in warm climates. 

Dr. Franklin, in his j2d letter on philofophical fubje&s, from 
the fame rcafoning, imagines, (and he lays it will probably be con- 
lidercd as a whim of his,) " that the thirft of a crew at lea, in 
want of frefli water, may be relieved, cither by their fitting an 
hour or two in a day, in bathing tubs made of their empty water 
calks, filled with lea water ; or by keeping their clothes wet with 
it." — If I recollect ri^ht, this method was practifed by Com- 
modore Byrow, with fuccefs, and is related in his Narrative. 



Om the Health and Diseases of Seamen. 

JNTEREST as well as humanity, demands all that can be faid 
to any purpofe on this important fubjeet, becaufe it muil be 
always allowed, that fuccefs depends on the health and Ipirits of 
the ihip's crew, in their different Itations, to do the duty .with 
dexterity and bravery, which difficult, dangerous and trying occaf ons 
often require: and it is certainly much better to endeavour to pre- 
vent than to cure thofc difeafes fcamen are moft commonly fubject 
to, from the hardfliips they arc obliged to go through in doing trnir 
duty with reputation, the effects of which I have learned from 
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my own feelings, and obfervations on others who have differed by 
them. This induces me to endeavour to relate, what I have iecn 
and experienced myfelf, and to make a* few remarks which I think, 
may be of feme fcrvice to my brother fcamen. 

On this occafion I do not pretend to write as a doclor, but as a 
fhilor who has tried how far he was capable by ufe to accuftom 
himfclf to hardlhips, which it is commonly expected the hardy 
llaman mould be able to bear without lofing his health. 



On Wearing and Sleeping in Wet Cloaths. 

T TRIED the experiment of wearing and fleeping in wet cloaths,. 
X when I hud dry ones to put on, till I got the cramp by it. I 
have been a fufTerer by refilling to put on fufficient cloaths to 
guard againft the effect of a dry cold wind, even in the fine climate 
in the Mediterranean, eff the fouth of France, where our weak 
and fickly gentry go to recover their health. I was mate of a 
bomb's tender in Uteres Day, with our great fleet under Matthews 
and Lejhck. In the fall of the year a frelh northerly wind blew 
right off the fl;orc, which I felt fo piercing cold, as to demand 
putting on another jacket, and to wear two inftead of one, which. 
I thought it was too early in the fcalon to be obliged to fubmit to- 
la confequcncc of refufing to comply with this demand of nature, 
I was fcon taken with a griping which ended in a violent fevec^ 
from which I very narrowly efcaped with life. 



On the BLOODY FLUX. 

TWICE I have had this dilcafe ; once by being long wet in 
a deep loaded (Tup in a winter's paflagc from : The 

ctiicr time by lleeping on the bare ground, in that warm country 
the Bay of Honduras. # Thc quick and eafy cure I met with in the 
hcirht of this difeafe, I think defcrves mentioning. When I was. 
obliged to have a painful motion every quarter of an hour, and 
durft not expofe mylclf to the lea ft air of wind, I w..s told of (hips 
th.it were coining into the bay, without fn ft fending in their boats, 
as ufual, to make known who they were ; and being then by turn 
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(as was cuftomary) deputed commodore, I gave orders to fire at 
them; which they not paying regard to, but continuing to run in, 
it alarmed and routed me to action, and I was four hours after- 
wards without going to (tool ; and then I had a favourable one, 
and foon got well. So that we may fomctimes be roufed into 
acton greatly to our advantage. 



On the SEA SCURW. 

I HAD the experience of this deftructive difeafe for about three 
months in a palfage to the Eaji-Indies, in the year 1738-9,. 
when for the advantage of private trade, as I was told afterwards 
by the (hip's hufband,) we lailed with ten tuns of beer and frclh 
water (hort of the ufual quantity allowed to be carried, and yet the 
(hip fo deep laden, that in our paffage to the Downs, (he (hipped 
lb much water that filled her deep waift, and frightened and oc- 
cafioned the feamen to proteft and rcfufe to proceed on the voyage 
without the (hip's being lightened. But a (hip of war in the 
Downs fettled the aftair by taking, and changing for other men, 
fome of the principal promoters of the proteft, which made th» 
others comply to proceed on the voyage. 

Wf, were feven months on our outward bound paflage, without 
touching any where for rcfrclhmcnt, till we got to Pullicat, a 
Dutch f idtory near Madrafs, where we were bound, and were five 
months at (hore allowance of water, which, with the very fait beef 
that had remained from the lall voyage (confequently above three 
years (alted) being the firft ufed in this, was the occafion of the, 
(curvy coming the fooner, and being more feverc, amongft us. 

This being my firft voyage in this trade, and only a forecaftlc 
man ; as 1 was advilcd, I laid in a litth lea (lore, of what was 
thought neceflary, nou riming things for thefe long palTages ; but 
I happened to meet with a mefimate of a laving and trading turn, 
who in his la ft voyage to China, had made great profits from a 
fmall adventure ; and as we were bound from Madrafs to China, he 
advifed me- to fell my little ft ^re of brandy, fiigar, (age for tea, 
&c. whin they became a good price, and join him in partnerlliip 
in adventures ; which I did ; thinking my youth, health, and 
ftrength c.f conftitution, would enable me to live upon the ihip's 
(alt provjlion as i had done in common merchant's (hips before: but 
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I found rr.yfelf much miflakcn ; for after being about four month* 
in our palfage from the Downs, after eating a hearty break fail of 
fait beef, I found myiclf taken with a'pain under my left breafl, 
where I had formerly received a dangerous blow. From this time 
the Jea Jcurvy increased upon me, as it had done upon many others, 
a good w hile before me ; and 1 obferved, that they focn took to 
their hammocks below, and became black in their armpits and 
hams, their limbs being iliff and fwelied, with read fpecks, and 
foon died ; I therefore kept exerciiing in my duty, and went alcft 
as long as pofliblc, and till forbidden by the officers, who found it 
trouble fome to get me down with fafety, as I frequently lofc the 
ufe of my hands and feet, for a time, in the fame manner as I had 
done when I received the above mentioned blow. I then en- 
deavoured to be ufeful below, and lleered the ihip, till I could 
not climb by the notches of the ilantion at the fore hatchway, upon 
deck ; which 1 told the Captain j who then ordered the carpenter to 
make a ladder, that anfwered the purpofe for the fick who were 
able to get upon deck for the benefit of exercife, and pure air j as that 
below being much tainted by fo many lick. I thus ilruggled with the 
difeafc, 'till it incrcafed (o that my armpits and hams grew black, 
but did not fwell, and I pined away to a weak, helplefs condition ; 
with my teeth all loofe, and my upper and lower gums fwelied and 
clotted together like a jelly, and they bled to that degree, that I 
was obliged to lie with my mouth hanging over the iidc of my 
hammock, to let the blood run out, and to keep it from clotting 
fo as to choak me ; till after a feven months paffage we arrived in 
Puiiicct Read: from whence wc got frcih pioviiions, and fent for 
men to carry the ihip to Madra/s ; where, what remained of the 
lick, were got on ihore to fick quarters ; and where, with frefh 
provifions and fomentations of herbs, I got well, and returned on 
board in eighteen days ; where I found a flout gang of the 
country feamen, called Lajkcrs, to work the ihip in her voyage to 
China, and home. 

This attack of this deftrudive difeafc, appeared evidently to 
proceed from eating two much fait meat, and a ihort allowance 
of water, &c. I therefore formed a resolution, as much as poiliblc 
to endeavour to avoid it in future, by eating no more fait meat 
than iuil to give a fmall rclim to my bread, or rice inilcad cf bread, 
which we had for eleven months in the voyage. And, at all 
poliible opportunities, to get a little Tea made for brcakfuil. in- 
llead of fait meat (which increafed thirft the whole day) and by 

that 
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that means to lave of the fhort allowance of water. When we 
cam*; to Canton in China, 1 there faw my adopted method of liv- 
ing, in real, general practice ; where they cook their animal food, 
highly iealoned, in lmali morfels and only take one of them at 
once, into the mouth, which is nearly filled with boiled rice) and 
drink tea afterwards, without fugar, to digeft it. 

It has been my cuftom, c»'er iince, to dri'ik tea twice a day, 
when 1 could get it. And to let lovers of tea know I have had it 
made in a very nice manner, on board a fhip, where there were no 
tea uteufils; I will inform them that it was by putting the tea into 
a quart bottle, filled with frcth water, corked up, and boiled in 
the ihip's kettle along with the fait beef. When it came out it 
was as fine drawn tea, as ever I faw. It may afterwards be 
fweetencd, at plcafure, in the fame bottle; and, with fomething to 
eat, may be given to fick people in bed, to bite and fup, in ltormy 
weather, when tea pots, cups and faucers, and other means cannot 
be ufed with fifety. No doubt colfee m.iy occafionally be made 
and ufed at fea in the fame way. 

With the above propofed method of living, I kept clear of 
the fcurvy during the reft of the voyage, when many of my lhip- 
mates dLd with it ; and except thefe diforders here mentioned, i 
have ever fincc, through providence, enjoyed an uncommon fharo 
of health, to my levcnty lixth year. In this voyage we had in- 
ftances to prove, that a fuilicient allowance of frefh water, and a 
little frefh meat, prevented the fcurvy, and preferved thofe alive, 
th.it had it longelt. Our butcher and poulterer, by hiving water 
for the Captain's live (lock, and the offalls from them, I fuppofe 
kept them free from it. The firil man that took it, was a reduced 
(hip matter, that happened to be the Captain's townfman, who fent 
him a plate of fre(h meat every day from his table, which pre- 
vented the difeafe from incrcjling upon him for above four months,, 
and which certainly laved his life. 

But to preferve the health and lives of feamen through all the 
different climates and extremes of heat and cold, we muft have 
recourfe to the immortal character of Captain Cook, mentioned 
page 6 ; who explored the world and fixed its geography in a 
much more perfect manner than was ever done before ;.and preferved 
the health and lives of his (hips crews in fo extraordinary a manner 
for fo long a time in unexplored feas, both North and South, as 
far as the ice would admit, as hardly could be equalled in the fame 
number of pcrfons in any part of the world : And who may be 

did 
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faid to have died gallantly on his duty, by being too anxious to 
prevent the cffulion of human blood. 



On the Means of Recovering Drowned Persons, 

IN the year 1773, an inftitution took place in Liverpool for thi* 
laudable purpofc : and the following are the printed directions 
which are distributed and fixed in and about luch places as where 
the accident is moft likely to occur. 

RULES. 

" THE drowned body is to be taken as expeditioufly as poflible • 
into the firft convenient place at hand ; and in carrying it, care 
muft be taken not to let it be bruited, nor hauled roughly, nor 
carried with the head hanging downwards, nor rolled, nor lifted up 
by the heels, if it can be avoided, ns fuch ufage often detlroys the 
little life remaining. It fhould be carried carefully, in a natural, 
cafy, pofture, (the head railed a little,) on a board, window-mutter, 
or ladder between two perfons." 

M II. In the bo»fe, the body mould be immediately wiped dry, 
and placed in a moderate degree of heat, in a warm bed, blanket 
or jacket. Bottles of hot water, or hot bricks, wrapped in cloths, 
fhould be put to the fides, the bottoms of the feet, under the 
hams and arm-pits ; warm clothes put about the head ; and a 
warming-pan, not too hot, mould be rubbed over the body, and 
particularly along the back. Warmth may alio fometimes be pro- 
cured, by putting the body into moderately-warm afhes, grains, 
fand, fleam, or water, if at hand ; or in bed by the fide of a 
healthy pcrfon ; or in the fkin of a beaft newly killed. The 
windows and doors fhould be left open, and as few perfons as may 
be, remain in the room; fince pure air is of the greateft neceffity." 

" III. Warmth being applied thus, as foon as poffiblc, the next 
things to be done are : firll, to blow with force into the lungs, by 
applying the mouth to that of the unfortunate pcrfon, doling his 
noil rils with one hand, and gently prefiing the chelt with the other, 
lb as to imitate the ftrong breathing of a healthy man. For the 
fake of cleanlinefs, a cloth may be put over the mouth whilft this 
is done : llcond, At the fame time, the fmoke of tobacco fhould 
be thrown up into the bowels by means of a pipe, fheath, bellows, 
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fumigator, or other fit inftrument, and the belly ftroked and prefled 
gently upwards : third, The head, belly, brcaft, fides, back and 
arms, mould be well rubbed with a coarfe cloth or flannel (or a 
flem brum) fprinkled with brandy, rum, gin, hartfliorn, or with 
fine dry fait; and hartihorn muft be put up the noftrils, and rub- 
bed upon the temples frequently. — The body mould now and 
then be well (haken, and its pofition altered. The mouth flioulrl 
alfo be cleanfed from flime, by a brufli or feather." 

" III. When there are any figns of returning life, fuch as figh- 
ing> g a *P' n S» twitching, beating of the heart, or the return of the 
natural colour dr waf mth, a vein majr then be opened in the arm 
or neck, but not an artery ; the taking away much blood doing 
great hurt. Nor is bleeding in all cafes neccflary or proper, unlefs, 
after figns of life appear, a vifible opprefiion requires it. — With a 
feather, tickle the throat to caufc vomiting ; and the noftrils, and 
give fnurF, to provoke fneezing. Give a tea fpoonful of warm 
water now and then, to try if the power of fvvallowing be returned: 
when it is, give a meat fpoonful of warm wine, or water with a 
little brandy or fpirit of hartfliorn, but not before, lead: the liquor 
mould get into the lungs, and fufFocate.— -All thefe methods 
mould be continued with vigour, two hours, or more, even though 
no ligns of life appear, or till it be gradually reftored ; a fpeedy 
recovery being very fefdom to be expected. — The frozen muft be 
firft rubbed with mow, or fpunged with cold water, till unfrozen, 
and then gradually brought into warmth, and afiiftcd with other 
means." 

I have been induced to infert the above, as by diligently pur- 
fuing thefe rules, many valuable lives have been, and I make no 
doubt but many more will be faved, to the great benefit of them- 
fclves, their families and the public. 

Those who occupy their bufinefs in great waters are frequently 
liable to accidents of this fort, and furely none of them would be 
flack in their endeavours to reftore a brother fcaman to life. Let 
every one confider how foon, and how eafily, it may be his own 
cafe ; how dreadful it would be for him to be fuddenly fnatched 
away, in the midft of a carelefs, and thoughtlcfs, if not a vicious 
life j — and what a blefling he mould confider it is, by any means, 
that life fliould be reftored to him, which he might afterwards, 
employ in the fupport and maintainance of a family whofc bread 
depended upon his labour, and in a condud lb decent and regular, 
as mi^ht lead him to hope for the future mercy of Heaven. 

N n I once 
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I once had the pleafure of taking up one of my feamen from 
tinder water, and to all appearance drowned ; but by our exertions 
recovered him ; and the firft words he was able to fpeak (perceiv- 
ing me bufy about him) were " my dear Captain pray for me." 
To which I replied, that as he was now in a fair way of recovery, 
I hoped he would be able to pray for himfelf, and be thankful to 
providence for his narrow ei'cape. 

The public is much indebted to my late worthy and benevolent 
friend Dr. Houljhn, for the active part he took in promoting this 
Inftitution. And I take this opportunity of acknowledging the 
obligation which I have been under to him for his aflillance, while 
his health permitted, in the revifal of this treatife. 



On a Maritime Academv for Liverpool. 

AM A R I N E Society for the relief of diftrefled mailers of 
fhips, and their families, has lately been happily eftabliflied 
here, and is now, to all appearance in a profperous itate. Much, 
however, ilill remains to be done for the encouragement of that 
ufeful body of men, who devote themfelves to the fca fervice. 
A Maritime Academy, or School, for the proper education of thole 
who make choice of this way of life, would certainly prove of 
great public utility, and conduce in a very important degree to the 
improvement and fecurity of our Marine. 

Liverpool has not at prefent any eftablifliment of this kind, 
though the nature of the port renders it particularly wanted, and 
efpecially for the training of Pilots. A moment's reflection on the 
important charge depofited in the hands of the people of this 
profeflion, will put beyond a lingle doubt, the great advantages 
which would certainly arife from the adoption of fuch a meafure. 
The neighbouring nations, our competitors in arts and arms, and 
particularly that kingdom which ftands forth the moffc dangerous 
rival in our manufactures, commerce, and naval power, have 
Maritime Academics in all their principal fea ports, to train their 
youth defigncd for fea officers, in the theory of fuch arts and 
fciences as are deemed a proper foundation for their intended pro- 
feflion. Self defence then requires us to aim at equal perfection, 
' by ufing equal means for its attainment. When boys have acquired 
fuch a degree of general knowledge as the fcools commonly afford, 
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there ftill remains much to be done to prepare them for the par- 
ticulars to which they are deftined j and in no one line of life is 
fuch preparation more efpecially requilite, than towards forming a 
complete fcaman. There is certainly an extenfive field for im- 
provement in conftructing working and managing mips to the 
greateft poflible advantage. The fafety and fuccels of this infular 
empire — the wealth, health, and happinefs of every individual 
member of it, depend much upon a due cultivation of thofe na- 
tural advantages we enjoy from lituation, but call for further and 
require the utmoft afiiftance of art. Amidit, the numerous im- 
provements now going forward in this thriving fea port, let it not 
be faid that our woodenwalls are neglected and forgot. — Permit 
then a fincere friend to the welfare of this town, to recommend 
an attempt towards ertablifhing the following icheme. 

Let us endeavour to begin with an Academy for twenty youths, 
who are already able to write a legible hand, are matters of com- 
mon arithmetic, and are intended for fea officers, or for pilots. A 
building for this purpofe would be very advantageoully lituated on 
the banks of the Merfey, as near to and directly facing the prefent 
channels into this port as circumftances will allow; in fuch a 
lituation, the theory and practice of feamanfhip may be acquired 
with much more eal'e and to a far greater degree of perfection, 
than by any method hitherto adopted. What is now a tafk and 
perhaps an arduous one to many, may hereby be rendered not only 
eafy but a pleafure both to the matter and fcholar. They will here 
enjoy the luperior advantages of feeing and obferving without in- 
terruption, many thoufands of vefiels, of various nations, different 
in their conftruction, rigging and burden, from a thoufand tons 
downwards, conducted to and from fea, through the many difficult, 
dangerous, narrow, fhifting, channels, amidit the numerous and 
extenfive iand banks, as may be feen in the Chart of our Harbour, 
which interrupts the enterance into it, and where rapid crofs tides 
run, even in the River, which require the moft perfect (kill of 
the Pilots, in conducting mips through fo many perils with fafety, 
according to their draught of water, and the ftate of the tides, 
over our fhoal bars, where the waves of the fea often run high, 
all which require the utmoft exertions of the Ihips officers and 
their crews, to get the neceffary duty done as occafions point out. 

The good or bad confequenccs attending the different modes of 
management, may here be noted by the tutor, and pointed out to 
the pupils. He may illuftrate what is patting before their eyes, 
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and if any new and ufeful hints in the conduct of thefe (hips, that 
vary from, and may add further improvement to the rules publilhed 
on Practical Seamanfhip, they ought to be particularly noticed and 
made public, to make them as perfect as pollible. 

After about three years ftudy in the Academy, an appren- 
ticeihip in the merchant's fcrvice, or in that of a pilot, will be 
the beft mode of finifhing the education of a feaman. — Practice 
makes perfect ; the more difficult and dangerous, the navigation 
they are accuftomed to, the more expert and dexterous will our 
lcamcn become. In rapid crofs tideways, and narrow channels, 
the fkilful failor not only gives fecurity to his own fliip, but is 
enabled in a thoufand inftances, to hurl deftruction on his country's 
foes. 

The patronage of fome gentlemen of weight and confequence 
would be peculiarly fcrviceable, to recommend, protect and en- 
courage this ufeful plan. If a beginning was once made and the 
inhabitants of this flourifhing port thereby led to confider the 
fubject with attention, the utility and neceflity of fuch a leminary 
would fo clearly appear as to fecure its further progrefs. 

Such preparations have already been made, that a regular 
plan may be calily formed from them, if the hints, now 
lubmittcd to general notice, are judged deferving of public en- 
couragement. 

In travelling through France, in 1749, their ambitious views 
might cafily be fcen, by their endeavours to fpirit up their people ; 
I observed lcvcral ftone pillars were erected with a Globe on their 
tops with the French Arms painted all over them. And that 
i iinoiis Stone Statue at Paris, reprefcnting Louis the 14th, with the 
5 bur quarters of our Globe in Human Figures chained to his Pe- 
tleftal.caufcdmc to enter intoan Antigallican Society in London; fincc 
that time they have been taking all unfair advantages againfl: us, by 
reducing the other great Maritime powers to join them, by which 
we loft our American Cclor.ics, and the immence expence they have 
been at, and (till continue carrying on, to make an Artificial 
Haibcur at Cherhurg, big enough to hold their whole Navy, op- 
pofite to the IJIc of Wight, to all appearance is defigned againft us. 

All thefe realbns, I hope will prove the neceflity there is to 
licve Maritime Academics in all the principal fea ports in Britain,, 
and efpecially where the molt efl'ential parts of Practical Seaman- 
ihip can be leen, in the working and managing of diips through 
dangerous narrow channels and crofs tide ways, as has been 
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mentioned at Liverpool, where I have been long endeavouring to 
get one eftabliihed, and according to my circumftances would 
gladly contribute fomething handfome towards getting it forward. 
I have wrote feveral pages of hints which I think might be ufeful 
towards its regulations, but it would anfwer no purpofe to publim 
them till they come into ufe, which I hope will be foon. 

I also take the liberty to recommend another at Ncrtb Sheilds \ 
where the upper Light-Houfe ftands, where the extraordinary 
dexterous management of the coal thips going out and in, as 
mentioned page 130, is to be fcen. 

And another at Lime-Houfe, London, where not only thefe coal 
fhips, but vaft numbers of fine capital merchant's lhips might be 
feen navigating clofe paft this Academy, up and down the river, 
turning to windward in very little room, and where there is not 
room to turn to windward, drive with the tide again ft the wind 
through the fhoal and narrow part of Dcptford Reach, and in the 
Pool through greater crowds of mips, than is to be feen in any 
other part of the world, and all the moft eflential practice in the 
management of (hips driving againft the wind in very little room, 
which certainly makes fuch fituations as thefe mentioned to learn 
the art of Seamanship, much preferable to that of Chelfa where, 
aeither fhips nor fea is to be fcen. 



T H E S E hints being given towards preferving the health of 
fcamcn's bodies, I hope to be excufed taking the liberty, 
from experience and obfervation, to offer fome hints that may 
contribute to preferve the health of their fouls, which have to 
govern and conduct their bodies through all temptations and 
troubles they arc liable to in their pafiage through this our world,, 
where we arc placed in a wonderful order as probationers for a 
limited uncertain time, and as head and lupreme actors therein ; 
not only to be beholders and obfervers of all the glorious works 
and infinite wiliiom of the ALMIGHTY'S creation in and about 
us as men, as mentioned page 120, how our world with its nc- 
cefiary attending moon his kept revolving mifterioufly in fuch exa.it 
order as to produce regularly d?ys and nights and different feafons 
for the productions of the vegetable and animal creation, lb boun*< 
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tifully for the ufe, but not for the abufe of men, but that vre 
might attribute as juftly due, all the prayer, praifc, adoration anil 
thankfgiving we are capable of, by uling our utmoft endeavours 
to fear, honour, and love GOD, by keeping his commandments 
according to chriftian principles and precepts as recommended in 
the following Conclufion. 

I (Hall now at the Conclufion, beg leave to propofe one farther 
cor-.lklcration to the ferious attention of my Brother Seamen, 
however unfuitable it may appear to a fubject of this kind, or to 
the profcllion or qualifications of the writer. I could wifh to im- 
prefs upon their minds a deep conviction of this great truth, that 
our own utmoft (kill, caution, vigilance, and dexterity, are alto- 
gether infurHcient of themfelves to command fuccefs in our pro- 
ceedings, or prcferve us from the many dangers and difficulties we 
are expofed to, without his all powerful protection and alTiftance, 

whome the winds and waves obey. Vnlcjs the Lord keep the 

hou/e for Ship, J the Watchman waketb but in vain. It is the 

Almighty Author of nature alone, who form'd the univerfe, and is 
prelent to all the parts of it, urging or reftraining the elements, 
promoting or obftructing the defigns of men according to the 
allwife and bencficient purpofes of his government, upon whom, 
our fuccefs, happinefs and prefcrvation intirely depend. 

How diligently then fliould we ftudy and endeavour, by the 
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ufcfulnefs and piety of our lives, to recommend our felves to his 
favour and protection, and rcligioufly implore his direction and 
alTiftance in all our undertakings ;— knowing him to be our only 
Jure guide, our only certain help in time of need. 

And we may be likewife allured, that it is the perfuafion alone, 
and the conkiouihefs of having endeavoured to regulate our lives 
according to his divine Will, that can afford rational happinefs in 
the mo(l profperous circumftances, or infpire us with true courage 
and conduct in dangers and difficulties. 

The virtuous and religious man, confiding in his GOD, will, 
when his duty calis, face Death itfelf undifmayed, having nothing 
to fear, but much to hope from it; — whilft the impious and 
wicked upon the firft appearance of danger are often (truck with 
fuch panics, as incapacitate them for acting properly for their own 
fafety, or. that of others, which may unfortunately depend upon 
their courage and conduct. 

It would be necdlefs tq enumerate in confirmation of this truth, 
the examples, with which hiftory both ancient and modern a- 
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bounds, as almoft every one's own experience will abundantly 
fupply them. — Indeed in the feafaring life they occur but too 
frequently, and afford us convincing evidence of the truth of thofe 
texts of fcripture, " that there is no peace in the wicked, who are 
" like the troubled fea, which cannot rcjl — that they Jlcc, when no 
** man purfuetb, while the righteous are bold as a lion.-)- — 

But though our prefent as well as future fafcty and happinefs fo 
much depend upon a good, ufeful, and holy life, yet fuch is our 
defparate and amazing depravity, that inrtead of rendering due 
honour and adoration to the Divine Being for his manifold gracious 
deliverances ; — inftead of invoking his alfiftance in dangers and 
difficulties, how often do we ungratefully blafpheme his all facred 
name by profane curfing and fwearing. 

How ftran<*e it is that Sailors, whofe prefervation fo vifibly de- 
pends upon the providential care, which they almoft daily ex- 
perience, — who are, as it may be juftly faid, but an inch breadth 
from eternity ;— that they, more than any other clafs of men, 
fliould be almoft perpetually daring the Divine vengeance by this 
moil unaccountable vice ? A vice of all others moft irrational, 

which 

t The moft linking proof I ever met with of this wis in a tyrannical, impious, fclf-ftifficient 
commander of a Ihip in the Jamaica trade, under whom I failed ; who openly made a muck of all 
religion, piofeffing in his convcrfation, that he was under no concern about it ; tli.it with a con- 
fidence (at he termed it) void of offence, a man might make himfclf wry e.ify, and the like. But 
fo far was he from thit happy ftate, that to cxtinituifh thought and rcflccliuii, he was almoft 
eonftantly adding more guilt to his painful and troubled mind, which made him vifibly a Hell to 
himfclf, and the fliip like a Hell a float to all on board under his command ; I'pendiug his time 
at fca moftly in excelfivc drinking, gaming, quarrelling, abufing, and itl-uting fome part of Ins 
crew, even to breaking limbs, and endangering their lives. At the firft of the voyajjc the officers 
that refufed to join him in his follies were called mean fpirited fellows, &c. and orJcrcd up to 
the mall-head in rainy weather, for a punithmcnt, to look-out during his pltalii.-e. 

He would damn an officer, and alk why he did not give the (Vamen fugar plumbs, only for 
catling them by their proper names. He deemed it an act of piracy for the officer* of the watch 
t>> offer to lower or take in fail, or bear away from the courfe in heavy fqualUof wind, though in 
the open ocean, and neceffity might require it for the fafety of the whole, but he mull be called 
upon deck to take the command ; and being commonly pot valiant, rather than be obliged to 
lower or take in fail, in fqualls upon a wind, would con and run the fliip right before the wil d, 
anil carry fail till flic was fo overprcflVd, as to lofe power of the h«lm to command her. 

Thus this over-bearing fclf-fufficicnt Hero thought to outbrave all the power of ftorms, diffi- 
culties, and dingers without damage ; but it proved otherwife, for we met with fuch, ami fo 
msnv, difalters, that once the general outcry of the feamen vis to out boats and quit the ihip; 
when this boafting Hero was defircd to exert his authority to nop the people from ir, he then 
tyrant like, loft all bis boafted courage, fell a crying line a child, and begged hit officers to take 
the command and liop the feamens proceedings, which juft faved the fliip, but not without 
gr«at damage. 

We were well armed for war againft the declared enemies of our country, but our comm mder 
bad the word of enemies, a guilty confeience, within himfelf; for when quarrelling with one 
part of his officers, the other were called up from flcep in the night, to gel the tmall aim, fired 
off and fecured, to prevent, as he laid, the Ihip being taken from him. 

It would be too much to relate the nnny gn at troubles this unhappy man brought upon him- 
felf in this voyage | and the next was hit laft, for he was never heard off after he departed fiom 
home.— I have been prolix upon this mifcrable character, that it may be a v anting to tubus, 
who wifli for fuccefa aud bapyiuefs, not to follow his example. 
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which can offer neither pleafure nor profit to tempt us to the com- 
milfion of it, nor urge in its vindication, what fome other vices 
may, a natural propenfity : " For no man, as Archbiihop Tillatfon 
juftly obferves, M can plead that he was born with a fwearing 
conftitution." 

Officers fometimcs juftify this wicked practice under a pre- 
tence that their orders would not be lurficicntly regarded, unlefs 
enforced by fwearing.— -Idle and vain pretence ! as upon trying a 
different conduct, I am perfuaded, they will be foon convinced.-— 
From my own obfervation and experience I can aflcrt, that in 
critical emergencies, when the lealt delay would be fatal to the 
whole, and neceflity requires every one to exert his utmoft, any 
fort of flnrp words or threats uttered with an angry tone,* telling 
the men the neceflity for their a&ivity, and how much depends 
upon it, will have a better effcel than vulgar oaths, which from 
being Co frequently heard become no more regarded by them than 
common words ;— -they having from example and daily practice 
learned to fwear as profanely as their orhcers. 

The lhameful prevalence of this vice amongft us, and the in- 
fectious influences of ill example, are but two evidently fcen from 
this, that the inferior fort of foreigners, who have much con- 
version with us, generally acquire this common fwearing part of 
our language firfl : — A melancholy proof that they hear it moll 
frequently, — and are perhaps molt inclined to imitate it. 

How highly incumbent then is it upon officers and thole in 
command always to difcountenance this vicious practice by their 
own example; as no reformation without this can be expected; — 
efpecially if they reflect that the more exalted a man's ftation is, 
the greater his crime; as its influence is more pernicious : And 
1ince many a fruitful end jiourifing land has been made barren for 
the icickednffs of its inhabitants t every impious and profane man 
ought to be deemed and treated as the grcateft enemy to his country. 

But I indulge the pleafing hope, that a reformation will now 
be foon produced by the virtues of our prefent mod amiable 
Sovereign, in whole bright example we fee piety, morality, and 
obedience to the laws of GOD and his country ftrongly recom- 
mended. — And I would hope, that his wilhes exprefled in his 
firft mod excellent Proclamation, are not only publickly read in 
all his navy, as often as the articles of war, but alfo enforced, to 
check the immorality and profanenefs, which has too long pre- 
vailed amongft feamen, of all ranks and degrees. 



• Calling them inactive lubbcri, and the like. 



And 



The CONCLUSION. 



And in order to promote this good end, which every one, who 
has the intereft of his country at heart, will endeavour as much as 
lies in his power, I would earneftly recommend it to all commanders 
of fliips to have "a reafonable part of Divine Worftiip publickly 
performed on board every day, or as often as conveniently may be; 
— which, to our (hame be it fpoken, is often, even in our large 
•f* Rajl- India (hips, fcandalouily neglected. 

'I'h is, I think,. I can fay from profitable experience, contributes 
greatly to produce good order, harmony, and piety on board, and 
chec k dilorder, vice and immorality of every kind, — even amongft 
the moft duTolutc and ignorant in privateers, as well as merchant's 
fliips. 

No rational Being furely can want exortation to this moft rea- 
fonable and bounden duty:-— For man, the only animal in the 
creation fo diftinguilhingly favoured, — endowed with faculties to 
contemplate the glorious works of the creation, and enjoy his 
portion of the good things thereof with gratitude to the great 
Creator, and benevolence to his fellow creatures, ---for man, 1 fay, 

to want piety and religious veneration is worfe than brutifli. 

For man, blcifcd with the lights of the Gofpel to direct him in his 
duty, to reform, improve and qualify his nature for higher enjoy- 
ments,— -pointing out to him, what is moft conducive both to his 
pre lent and future happinefs, to renounce thefe high privileges, and 
blindly wallow in fcnfuality — is truly monftrous. 

Bu r after all, — though our religion lays no reftraints upon us,, 
but fuch only as promote our prefent happinefs, both as indivi- 
duals and members of fociety,-— yet fuch is our mifcrable frailty,, 
and lb many, various and powerful are the enemies and temptations 
we have to contend with in ourcourfe, that of ourjclvcs, as wc have 
deplorcablc convidtion from daily experience, toe cannot tut Jail. 

With what humble gratitude then, what ardor of aftedtion and; 
adoration ihoulJ we embrace the great Salvation revealed in the 
Gofpel, procured and purchafed for us at fo dear a price and in lb 
myftcrious and ftupendous a manner !-— and freely offered us, who 

+ For the firft fifteen year* that I wa»M fea, in tlfflrrrnt trail**, I never f»w any religion? duty, 
pult'i ly performed on l»»<trd, except thit in an Eafi.fnJia flrp, f'» two or thrti ■ Sm.,'.<ij t . 
v(Kti iv rlrcw ncu the C'^v of Got! H>\', we hid prayrr*. which ecafed altir «e pallet! the 
(U>/>- — ' ori not thi< iiulit-ite that the liar i>f approaching darker was ti c m>.li»t, ar.d rot a 

grateful 1 i.fc if tli.fc imtfi>.rn benefit*. «-e arc constantly Tcccmitjj? lii'm' iImi ft.iUMr,- 

ptny, .>r f cir manager*, an highly Wan>eal>!c in lliamcfiilly i.itiny tii.ifc Uiy.t: f- ij :• oi.'y at 
ton .', in urd-r Id nwle i he expence of a Cltrcyrran, anil lh<- penalty of li t l..w f«r not qiijh »; 

one. It \r< :iM re wed fur t'em t» confide r, (h.il acting upon el liflian principal it the i nly 

inn poUry : iivl that fc'vmr* upon any other prim ipli*. rnnr.inply deviled, lor siL iunnhti.iii Jf 
wealth, may, *»d woJl UUty will iu liie event, prove unto their, oatj an «.-<<j/U« c/~/..t!:i r. 

O o iknd. 
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fiand fb much in need, and are fo wholly unworthy of it ! What 
diiigence mould we ufe, — what holinefs mould we afpire after, to 
iniure to ourfclvcs an intereft in this grand ATONING SaCRI- 
HCE! And how devoutly fhould we implore the promifed alfif- 
t^r.cc of bis aiding and Jontiijying grace to conduft us fife through 
this tranfitory voyage of life, to a blcllcd and happy eternity. 

Lkt us then, under the direction and guidance of this great 
AUTHOR and CAPTAIN of our SALVATION, our all 
glorious REDEEMER, CHRIST JESUS, purfuc our ccurfc 
with fteadinefs and rcfolution, and fight manfully under his banner, 
— looking up to him for fuccour in all our diftrcfles and difficulties, 
who is powerful in Heaven and Earth, and will never forAke or 
rejecl thoi'c, who llncercly love and trull in him.— To whom be 
glory for ever. Amen. 



FINIS. 
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